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1. INTRODUCTION 


1.1 Foreword 


The Overhead Line Specifications contained in this Volume cover design specifications, 
assembly drawings and calculations in respect of LV, 11kV and 33kV overhead lines. 


NOTE 


N.B. The Specifications in this volume are those currently in use. Details of previous 
specifications e.g. the LV open wire system, 40mm? ACSR and pre EATS 43-40 
specifications are contained in Volume 4 ‘Superseded Systems’. 


The complete range of Volumes which form the Overhead Line Manual is as follows: 
VOLUME |. LV to 33kV Specifications 

VOLUME 2. Drawings and Reference Information 

VOLUME 3. Code of Practice 

VOLUME 4. Superseded Systems 

VOLUME 5. Live Line 

VOLUME 6. Work Specifications 

VOLUME 7. 132kV Steel Tower Lines 

Further information on Overhead Line Services can be found in the Service Survey Manual. 


NOTE 


IF_IN DOUBT, AND YOU REQUIRE FURTHER INFORMATION, CONSULT 
NETWORK PERFOMANCE & STANDARDS , ASSET DEVELOPMENT. 


Occasionally reference may be made to National Specifications, e.g. the Electricity Supply 


Regulations 1988, or other Volumes of the Overhead Line Manual, and in such instances, 
these must be consulted for further information as required. 
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2. SCOPE 


The Specifications contained in this volume cover: 


Single phase and three phase LV overhead lines on wood poles and undereaves systems using 
Aerial Bundled Conductors to ESI Standards 43-12, 13 and 14 (see also the Service Survey 
Manual for services). 


High Voltage single circuit overhead lines supported on wood poles to EATS Standard 43-40. 
High voltage in this context covering voltages in the range of 1,000 to 33,000 volts. 


33kV double circuit overhead lines of heavy construction on wood poles. 


25kV double circuit overhead lines of heavy construction on wood poles (special construction 
for supplies to British Rail Sites). 


No provision is made in the Specifications for street lighting switch wires and control cores. 


Where a single phase line is required omit the centre conductor and fittings from the standard 
3 phase construction. 


All components used in the construction of lines to the Specifications shall comply with the 
various Standards contained in the document ‘Approved Materials for Overhead Lines’. 


3 SPECIFICATION OF THE OVERHEAD LINE MANUAL - VOLUME 1 


This volume is divided into sections relating to various aspects of Overhead Lines 
Specification. 


Each of the sections contains the individual documents relevant to the section, preceded by 
the document specifying the contents of the section. 


3.1 Sections of the Overhead Line Manual - Volume 1 


SECTION 1 Introduction 
SECTION 2 Safety 

SECTION 3 Regulations and Wayleave Requirements 
SECTION 4 Survey and Profile 
SECTION 5 Approved Materials 
SECTION 6 LV ABC 

SECTION 7 HV Single Circuit 
SECTION 8 25kV Double Circuit 
SECTION 9 33kV Double Circuit 
SECTION 10 Staying 

SECTION 11 Earthing and Bonding 
SECTION 12 Miscellaneous 
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L DEFINITIONS 


The following definitions apply to terms used in the documents issued by East Midlands 
Electricity relating to the specification, design and construction of overhead lines: 


AUXILIARY EQUIPMENT 


Equipment other than that forming part of this line design which may be placed on 
supports, such as transformers, fuse-gear etc. 


AVERAGE SPAN 

The arithmetic average length of a number of spans in a line or section of line. 
BASIC SPAN 

The span length adopted for sag/tension calculations. 
CATCH END 

The end of the conductor at which the tensioning procedure is undertaken. 
CLASHING 


This term is used to describe the physical contact between two different line 
conductors of an overhead line displaced from their normal operating position by 
environmental forces, e.g. wind. 


CONDUCTOR 


A generic term that means simply any conductor of electrical energy. The word can be 
used with an adjunct to specify the function or performance. e.g. "circuit conductor" 
means a conductor that is intended to carry electrical current in normal conditions, but 
does not include a conductor provided solely to perform a protective function by 
connection to earth or other reference point. 


CONDUCTOR DOWNPULL 


The vertical loading imposed by the conductors corresponding to a gradient measured 
between adjacent points of support. 


CROSSARM HAMPER 
A descriptive term used to include all pole top crossarm components and fixings. 
DISTRIBUTION LINE 


A line fed from a transformer, providing a supply to more than one customer, 
separately tapped. 
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EFFECTIVELY INSULATED CONDUCTOR 


A line conductor which is insulated for the working voltage and, where necessary, 
sheathed to afford mechanical connection. 


FLYING STAY 


A means of providing a horizontal load to an angle support where it is impractical to 
use the conventional method of staying. 


FREEZING POINT TENSION (FPT) 
The design tension of a conductor unloaded at 0°C. 
GUARD WIRE 


An earthed conductor that is suspended above the power conductors to provide 
protection to over-running Telephone wires in the event of a failure. 


'H' POLE 
See "PORTAL STRUCTURE" 
ICE CO-ORDINATE 


The intercept on the ice axis of the weather incidence load line (as it applies to East 
Midlands Electricity Lines). 


INTERMEDIATE SUPPORT 


A support in a straight run of a line on which the conductors are either supported in 
suspension insulator clamps, or on reel, pin or line post insulators. 


MAXIMUM CLASHING SPAN 


The maximum span length approved for each site, conductor and arrangement 
combination. 


MAXIMUM CONDUCTOR PRESSURE (MCP) 


The likely maximum transverse horizontal component of applied conductor load 
calculated. 


MAXIMUM CONDUCTOR RESULTANT LOAD (MCR) 
The likely maximum conductor resultant load calculated at 0°C. 
MAXIMUM CONDUCTOR TENSION (MCT) 


The likely maximum conductor tension assessed at 0°C which is limited either by the 
application of the MCR or of a vibration limit. 
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MAXIMUM CONDUCTOR WEIGHT (MCW) 


The likely maximum transverse vertical component of applied conductor load. 
MAXIMUM SPAN 

The maximum span length permitted using normal conductor spacing. 
OCCASIONAL LONG SPAN 


A span of line contained in a run of normal line construction but having a length 
above the maximum specified for normal span construction. 


OFFSET ARRANGEMENT 


An arrangement where the conductors are supported offset from the pole by means of 
a bracket. 


OVERTENSIONING 
Excess tension applied above normal theoretical tension at time of erection. 
PIN/POST ANGLE SUPPORT/THROUGH SUPPORT 


A support at which a line deviates and the conductors are either supported in 
suspension insulator clamps or, on reel, pin or post insulators. 


PRE-TENSIONING 


The tension treatment applied to a conductor before final erection tension is 
established. 


PORTAL STRUCTURE 


A combination of sub-structures erected parallel to each other to give an open 
arrangement, such as an 'H' pole. 


RECOMMENDED SPAN 


The average span length in any section to which the line should be planned. 
Individual spans will normally be within +20% of the chosen basic span. 


REMOTE END 


The end of the conductor which is fastened to a support whilst the conductor is not 
under tension. 


SAG 


The vertical distance, under any system of conductor loading, between the conductor 
and a straight line joining adjacent supporting points, measured mid-span. 
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SECTION ANGLE SUPPORT 


A support at which a line deviates and the conductors are made off on either side of 
the Crossarm on tension insulator sets. 


SECTION LENGTH 
The horizontal distance between section supports. 
SECTION SUPPORT 


A support in a straight run of line on which the conductors are made off on either side 
of the crossarm on tension insulators. 


SERVICE LINE 


A line feeding one customer from a distribution line or transformer, consisting of one 
or more spans excluding the last span to the premises. 


SERVICE SPAN 

The last span to a customer terminating on a customer's building. 
SPAN 

The horizontal distance between adjacent supports. 
STAY 


High Tensile steel wire with insulators and fittings that transfers the pole top 
conductor tension to a ground anchor maintaining the balance of the structure. 


STRUT 
Any support that carries a compressive force caused by conductor tension. 
STUB LEG 


An additional support to carry or share the weight of heavy equipment, such as a 
transformer. 


TEMPORARY CLAMP 


A clamping device (e.g. cum-a-long) which is attached to, and holds the conductor 
during tensioning. 


TENSIONING DEVICE 


A device (e.g. Pull Lift) which is used to temporarily tension a conductor during 
installation or removal. 
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TERMINAL SUPPORT 


A support at which the conductors are terminated on one side of the support only. 
TERMINATION 

The end of the conductor which is securely fixed to an end fitting. 
WIND CO-ORDINATE 


The intercept on the wind pressure axis of the weather incidence load line whose value 
is given for differing heights and East Midland Electricity locations. 


WEIGHT SPAN 


The down weight on a structure caused by the conductor weight measured from the 
lowest point of the conductor curve in each adjacent span. 


WIND LOADING SPAN 


The wind loading span associated with any support is half the sum of the spans 
adjacent to the support. 
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1. REFERENCES 


The source of references used in the documents issued by East Midlands Electricity relating 
to the specification, design and construction of overhead lines are as follows: 


BS 125 


Hard-drawn Copper and Copper-Cadmium conductors for Overhead Power 
Transmission purposes. 


BS 137 


Insulators of Ceramic Material or Glass for Overhead Lines with a Nominal Voltage 
greater than 1000 V. 


BES - 183 
General Purpose Galvanised Steel Wire Strand. 
BS 215 


Aluminium Conductors and Aluminium Conductors, Steel Reinforced, for Overhead 
Power Transmission. 


BS 729 

Hot Dip Galvanised Coatings on Iron and Steel Articles. 
BS 913 

Wood Preservation by means of Pressure Creosoting. 
BS 1320 

High Voltage Overhead Lines on Wood Poles, 11kV Conductor Size 0.05 inches?. 
BS 1990 

Wood Poles for Overhead Lines (Power and Telecommunication Lines). 
BS 2914 

Specification for Surge Diverters for Alternating Current Power Circuits. 
BS 3242 


Aluminium Alloy Stranded Conductors for Overhead Power Transmission. 
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BS 3288 
Insulator and Conductor Fittings for Overhead Power Lines. 
BS 3452 
Copper/Chrome Water-borne Wood Preservatives and their Application. 
BS 4072 
Wood Preservation by means of Water-borne Copper/Chrome/Arsenic Compositions. 
BS 4190 
ISO Metric Black Hexagon Bolts, Screws and Nuts. 
BS 4360 
Specification for Weldable Structural Steels. 
BS 5649 
Lighting Part 1, Definitions and Terms. Columns Part 2, Dimensions and Tolerances 
BS 6004 
PVC Insulated Cables (Non-Armoured) for Electric Power and Lighting. 
BS 6485 
PVC Covered Conductors for Overhead Power Lines. 
BES - L1 


British Electricity Specification for Medium and Low Voltage Overhead Lines on 
Wood Poles. 


BES - L38 


Protective greasing of PVC covered Copper and Bare and PVC Covered Aluminium 
Based Conductors. 


EATS Standard 09.7 


PVC Insulated Concentric Service Cables with Stranded Copper or Solid Aluminium 
Phase Conductors and Copper Concentric Conductors. 


EATS Standard 43-8 


Overhead Line Clearances 
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EATS Standard 43-10 


11kV Single Circuit Overhead Lines of Light Construction on Wood Poles. 
EATS Standard 43-12 


Insulated Aerial Bundled Conductor - Erection Requirements for LV Overhead 
Distribution Systems. 


EATS Standard 43-13 


Aerial Bundled Conductors (ABC) Insulated with Cross-Linked Polythene for Low 
Voltage Overhead Distribution. 


EATS Standard 43-14 


Conductor Fittings and Associated Apparatus for use with LV Aerial Bundled 
Conductor. 


EATS Standard 43-15 
Insulator Binds and equivalent Helical Fittings for Overhead Lines. 
EATS Standard 43-20 


11kV and 33kV Single Circuit Overhead Lines of Heavy Construction on Wood 
Poles. 


EATS Standard 43-40 

High Voltage Single Circuit Overhead Lines on Wood Poles 
EATS Standard 43-88 

Treatment of Wood Poles and associated timber for Overhead Lines. 
EATS Standard 43-90 

Anti-Climbing Devices for HV Lines up to and including 132kV. 
EATS Standard 43-91 

Stay Strands and Stay Fittings for Overhead Lines. 
EATS Standard 43-92 


Conductor Terminations, Joints and Insulation Binds for Overhead Lines up to and 
including 132kV. 


EATS Standard 43-93 


Line Insulators. 
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EATS Standard 43-94 


Earth Rods and their Connectors 
EATS Standard 43-95 

Steelwork for Overhead Lines. 
EATS Standard 43-96 

Fasteners and Washers for Wood Pole Overhead Lines. 
ERA Report 90/0386 

Current Carrying Capacity of LV Aerial Bundled Conductor. 
EATS 43-103 

LV Overhead Line Temporary Shrouding Materials. 
Health & Safety Executive Guidance Notes GS 6 

Avoidance of danger from overhead electric power lines. 
Design Memorandum 043/2 
Design Memorandum 099/100 
The Electricity Supply Regulations 1988. 
The Electricity (Overhead Lines) Regulations 1970 
Statutory Instrument 1970 No 1355 
Engineering Recommendation EB/BT1 

Conditions for British Telecom and Electricity Board joint use of poles. 
Engineering Recommendation G35 


Precautions to be taken by persons working in the vicinity of Overhead Electrical 
Lines on construction. 


Engineering Recommendation G39 


Model Code of Practice covering Electrical Safety in the planning Installation, 
Commissioning and Maintenance of Public Lighting and other street furniture. 


Engineering Recommendation G42/1 


Overhead Lines in the Vicinity of Recreational Sites. 
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Engineering Recommendation G45/1 


Notes of guidance for Electric Boards on the use of Irrigators Slurry Guns and High 
Pressure hoses in the vicinity of Overhead Lines. 


Engineering Recommendation PO.1 


Post Office Memorandum A80((e), ‘Protection of Post Office Lines from Contact with 
Low or Medium Voltage Power Lines’. 


Engineering Recommendation PO.2 


Post Office Memorandum A231(b), ‘Protection of Post Office Lines from High 
Voltage Power Lines’. 


Engineering Recommendation PO.3 


‘Technical Conditions Applicable under Master Wayleave Agreements between the 
Post Office and the Electricity Supply Industry for Wayleaves on Post Office 
Telecommunications Property’. 


SMCC 004 


Notes of Guidance on the Safe working of third parties in close proximity to live low 
voltage overhead conductors. 


East Midlands Electricity Manuals and Codes of Practice. 

The specific manuals and codes of practice are referred to in the documents. 
NOTE 
CERTAIN STANDARDS QUOTED MAY HAVE BEEN SUPERSEDED. 


EATS (Electricity Association Technical Standard) and BS (British Standards) are 
revised when necessary by the issue either of revised pages or complete new editions. It 
is important that users of these Standards should ascertain that they are in possession of 
the latest issue. 


2. RELATIONSHIPS WITH OTHER BODIES 


Where lines are erected over or alongside the plant of British Telecom or British Rail, the 
provisions agreed shall be complied with. Additionally, the requirements of the following 
bodies should be noted: 


The British Waterways Board. 


The Ministry of Transport and Local Authorities for Motorway and 'A' classified road 
crossings. 
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3: METRIC/IMPERIAL CONVERSIONS 


Length 

1 millimetre = 0.03937 inches 
1 centimetre (cm) =10mm = 0.3937 inches 
1 metre (m) = 1000 mm = 1.0936 yards 
1 kilometre (km) = 1000 m = 0.6214 miles 
1 inch = 25.400 mm 

1 yard = 36 inches = 0.9144 m 

1 mile = 1760 yards = 1.6093 km 
Area 

1 sq metre (m7?) = 10,000 cm? = = 1.1960 sq yds 
1 hectare (ha) = 10,000 m? = 2.4711 acres 
1 sq km (km?) = 100 hectares =0.3861 sq mile 
1 sq yd =9 sq ft = 0.8361 m? 

1 acre = 4840 sq yds =4046.9 m? 
Capacity 

1 cu dm (dm?) = 1000 cm? = 0.0353 cu ft 

1 cu metre (m3) = 1000 dm? = 1.3080 cu yds 
1 litre = | dm? = 0.2200 gallon 
1 cu yd = 27 cu ft = 0.7646 m3 

1 pint = 4 gills = 0.5683 litre 

1 gallon = 8 pints = 4.5461 litres 
Weight 

1 gramme (g) = 1000 mg = 0.0353 oz 

1 kilogramme (kg) = 1000¢ = 2.2046 Ib 

1 tonne (t) = 1000 kg = 0.9842 ton 

1 ounce = 437.5 grains =28.350¢ 

1 pound = 160z = 0.4536 kg 

1 ton = 2240 pounds = 1.0161 tonnes 
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Force 

1 Ib. F. = 4.448 Newtons 
1 Ib. F. = 0.453 kg. f. 
lkg.f = 9.81 Newtons. 
1kN = 224.8 lbs. f. 


1 KN. is approximately equal to 2 cwts. 


Tooling Examples 


Pul-lift 15 cwt. Pulling 7.5 KN. Max. 
Pul-lift 30 cwt. Pulling 15 KN. Max. 
Pul-lift 3 ton. Pulling 30 KN. Max. 
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1N = 0.2248 Ibs. f. 
lkg. f. = 2.2046 Ibs. f. 
1N = 0.10197 kg. f. 
1 kN = 101.972 kg. f. 


Lifting 765 kg. max. 
Lifting 1530 kg. max. 
Lifting 3060 kg. max. 
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2 SAFETY 


2.1 HEALTH AND SAFETY 


The Health and Safety at Work etc. Act 1974 whilst placing a duty upon employers to 
ensure, so far as is reasonably practical, the health, safety and welfare of employees whilst 
at work also places duties on every employee whilst at work to take care for the health and 
safety of himself and of other persons who may be affected by his acts or omissions. 
Every employee is also required to co-operate with his employer, or any other person, so 
far as is necessary to enable that employer or other person to discharge the duties or 
requirements imposed by the Act. 


2.2 EAST MIDLANDS ELECTRICITY POLICY 


It is East Midlands Electricity policy that the persons in charge of the various stages of the 
work or activity shall have the appropriate competence and authority and shall understand 
the Distribution Safety Rules, related documents and procedures, the methods of work 
and any Local Management Instructions. Such persons shall understand the dangers that 
might arise and the precautions to be taken over the whole period of the work or activity. 


East Midlands Electricity policy requires that all persons at work are adequately instructed 
and supervised and are competent to avoid danger, according to the circumstances of the 
work they are doing. It is also East Midlands Electricity policy that the relevant legal 
requirements, the Distribution Safety Rules and other required health and safety 
precautions are observed at all times. 


2.3. WORK ON SITE 


Safety procedures and requirements for work on site are contained in Volume 3 of this 
Manual and the Safety Manual. 


2.4 WORKING ON SUPPORTS 


When work is carried out on supports or structure supporting LIVE HIGH VOLTAGE 
APPARATUS or CONDUCTORS it shall be carried out in accordance with the 
Distribution Safety Rules and related APPROVED procedures. Particular care should be 
exercised for signs of rot in wood poles and corrosion in steel poles, concrete poles and 
towers especially in lines in excess of 25 years. 


2.5 WORKING ON CONDUCTORS 


Before working on any conductor or conductor fittings (dead and earthed lines), ensure 
there are no signs of deterioration, i.e. broken strands, bulging etc, especially in lines in 
excess of 25 years. See Volumes 3 and 4 of this Manual. 


2.6 SAFETY TO THE PUBLIC (PLAY AREAS ETC) 


When working over land which is accessible to the public, in particular over playing 
fields and caravan sites etc., it is essential that measures are taken to ensure safety to 
persons or their property on preparation of this work and both during and on completion 
of site work. 
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1. COMPLIANCE 
The minimum heights of line conductors are shown in Tables 1 to 6 and shall comply with: 
The Electricity Supply Regulations 1988. 


The requirements of EATS 43-8 Issue 3 November 2000 and EATS 43-12. 


1.1 Clearances to ground and roads 


Clearances specified in Table 1 and 2 must not be infringed at the specified maximum 
conductor temperature with the conductor (including its suspension insulators if fitted) 
hanging vertically in still air or deflected at any angle up to 45° from the vertical. An 
additional clearance to ground of 300mm may be allowed to compensate for long term creep, 
including crossing over other lines, plant or property. 


2. CLEARANCES TO OBSTACLES 


Clearances specified in Table 3 must not be infringed at the specified maximum conductor 
temperature with the conductor (including its suspension insulators if fitted) hanging 
vertically in still air or deflected at any angle up to 45° from the vertical towards the object 
unless otherwise specified. The clearances apply in any direction. 


2.1 Clearances Where Power Lines Cross or are in Close Proximity 


Clearances in Table 4 shall apply where power lines cross or are in close proximity to one 
another. In all cases the clearances shall be determined by the ultimate system voltage of the 
upper or lower line, whichever is the greater. 


2.2 Railway Crossings 


Clearances to railways and their associated lines, buildings and yards are covered by the 
second schedule (General and Engineering) of the Condition Railway Master Wayleave 
Agreement. 


Table 5 lists the principal vertical clearances referred to in the above agreement. For 
horizontal clearances and clearances to railway circuits (excluding traction wires) reference 
should be made to the Agreement. 
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2.3 Waterway crossings 


Clearances to waterways are not subject to a single National Agreement but are dealt with by 
agreement with the appropriate Authority. Table 6 gives clearances specified by selected 
Authorities. Actual clearances over waterways and rivers should be negotiated direct with the 
Authority concerned. 


2.4 British Telecom lines 


Special consideration needs to be given to British Telecom lines and joint attachment 
arrangements. 


The relevant requirements are specified in the current Engineering Recommendations and 
Joint Use Agreement documents available at all Business Unit offices. 


2.5 Recreational sites 
Special consideration needs to be given to all clearances in the vicinity of recreational sites. 


Appropriate guidance is given in Engineering Recommendation G42/1. 


2.6 Clearances of excavations to existing Overhead Line Supports 


To ensure the integrity of existing supports under tension it is essential that new excavations 
are maintained at the minimum distances specified in FIG.4. 
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TABLE 1. CLEARANCES TO GROUND AND ROADS (For conductors at 


$ 


§ 


60°C maximum) 


Min clearance (m) 
Description of clearance system voltage 


ace 


Pre ae 1971 at 50°C 


Line conductor to road surface of designated 


Line conductor at any point not over road. 
(Note 1) 


“6.1m high load” routes 


Line conductor to motorway road surface where 
scaffolding is to be used on: 


1. Normal 3 lane motorways 


2. Elevated 2 lane motorways. 11 0 11 0 
(Note 5) 


Bare live metalwork, transformer terminals, 
jumper connections, etc. 


Open Wire System 


5.8m clearance used as for Item 1.2 (EATS 43-8 specifies 5.2m) 


7.1m clearance used in accordance with previous practice. (EATS 43-8 specifies 
6.9m) 


7.8m clearance used in accordance with previous practice. (EATS 43-8 specifies 
7.5m) 


CZSR_ Controlled Zone Safety Rules Apply 
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NOTES TO TABLE 1. 
The following notes are based on EATS 43-8 notes to Table 1: 


1. There is no specified ground clearance for effectively insulated conductors at 
locations which are not over roads accessible to vehicular traffic, but such conductors must be 
positioned so that they are not likely to be damaged or cause injury. These clearances are 
based on a vehicle height not exceeding 4.5m (except for the 6.1m high load routes) 

(See Table 2 for LV ABC clearances for insulated conductors EATS 43-12). Where there is 
no possible access by vehicles the 11kV and 33kV clearance(s) may be reduced to 5.2m 


2. The height of any wire or cable (other than a line conductor) which is attached to a 
support carrying a line conductor is 5.8m above any roadway irrespective of the line voltage. 
The clearances specified allow for the safe passage below the line of a vehicle of maximum 
height 5m. 


3: ‘High load’ routes are roads designed by the Department of the Environment for 
which the higher load clearance of 6.1m must be maintained. Details of ‘High Load’ routes 
can be obtained from Technical Support, Network Development. 


4, These clearances apply to situations where it is possible to use the Skycradle for 
conductor erection and maintenance. These clearances allow for the positioning of the 
Skycradle under a live circuit. Where the circuit under which the Skycradle is to be positioned 
and at any adjacent circuit can be made dead during the slewing of the Skycradle, these 
clearances can be reduced to 7.6m for all voltages. 


D: In situations where the Skycradle cannot be used to erect or maintain lines which cross 
a motorway, these clearances should be adopted. They allow for the erection of scaffold/ 
guard netting with the overhead circuits live. 


6. Should the use of Skycradles or the erection of temporary scaffolding in proximity to 
overhead lines be considered then appropriate guidance must be sought relating to acceptable 


working methods and appropriate preparation prior to work commencing. 


Ts These clearances are not required for effectively insulated jumper connections but 
must be maintained from any bare jumpers and terminals. 
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TABLE 2. LV ABC CLEARANCES FOR INSULATED CONDUCTORS - 
CLEARANCES TO ROADS, GROUND, OBSTACLES AND 
TREES. (See Note 1) (For Conductors at 75°C maximum) 


Minimum 
Description of clearance clearance 


2.2 | Line conductor along the line of fences, boundary walls, hedgerows 4.0 
and similar situations. 


2.3 | All other situations (to ground level) 


2.4 |Line conductor to road surface between domestic properties 5.0 
(inaccessible to vehicles). 


stand (vertical) 
stand (horizontal and in still air) 
_As for 2.6 inaccessible to aman standing (deflected) 


7 5 j 
As for 2.6 inaccessible to a man standing (deflected) 
Line conductor to lighting column or BT support 


2.10 | All other clearances as denoted for LV systems in Tables 1, 3, 4, 5, and 
6. 


* See Note 2 


NOTES TO TABLE 2. 
1. The use of the cable system through trees is permissible and can provide considerable 
benefits when compared with open wire systems. The construction should take into 


account potential dangers of abrasion and unauthorised access. 


2. This clearance may be increased to 5.8m if large agricultural vehicles (e.g. Combined 
Harvesters) are required to pass beneath. 


File Ref: Clearances Feb 2001.doc Page 8 of 24 Version:2 


East Midlands Electricity Overhead Line Clearances 
Overhead Line Manual Vol.1 


TABLE 3. CLEARANCES TO OBSTACLES 


Min clearance (m) 
Description of clearance system voltage 


Bare live metalwork e.g. transformer terminals, 
jumper connections, conductors, etc. on any 
overhead line support to any object on which a 
person may stand including ladders, access 
platforms etc. (Note 1). 

Line conductor to any object on which a person, 
may stand including ladders, access platforms 
scaffolding etc. (Note 2) 

Line conductor to any object to which access is not 
required AND on which a person cannot stand or 
lean a ladder. (Note 3) 


Line conductor to trees under/adjacent to line and: 
1. Unable to support ladder/climber. 

SA 2. Capable of supporting ladder/climber. 
3% i 


Trees falling towards line with line 


_— 


conductors hanging vertically only 
3.5 | Line conductor to trees in orchards and hop 
gardens. (Note 5) 
3.6 | Line conductors to irrigators, slurry guns and high 


ws 

S 
No {Ny wl fe [PY je - 
we fo] fs |) lee «Las aN 


pressure hoses. (Note 6) 


. 
i. 
conductor hanging vertically only 1.7 
. 


+ Open Wire Systems 
* 3.7m clearance used in accordance with previous practice. (EATS 43-8 specifies 3.0m) 
§ 3.7m clearance used in accordance with previous practice. (EATS 43-8 specifies 3.6m) 


* Controlled Zone Safety Rules Apply 
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NOTES TO TABLE 3. 


The following notes are based on EATS 43-8 notes to Table 2: 


1. 


These clearances apply to supports of overhead lines which in addition support 
transformers, isolators, cable sealing ends etc. (See Table 2 for LV ABC clearances for 
insulated conductors). 


These clearances are the nearest to an overhead line conductor that a person may stand 
and only allow for free movement of short hand held objects. Detailed guidance on 
clearances to electric lines on construction sites is given in the HSE guidance booklet 
GS6. 


Account should be taken of the possible movement of the object, e.g. flag pole in the 
wind. These clearances also apply to moving objects to which access is precluded 
during passage below the line. The height or position of the object should take into 
account any possible undulating or rocking movement of the object, e.g. a mobile 
crane jib travelling over uneven ground. Detailed guidance on clearances to electric 
lines on construction sites is given in HSE guidance booklet GS6. 


Clearances quoted in 3.4 (1) and (2) are minimum acceptable clearances but in practice 
larger clearances will be necessary to take account of growth rates of trees and of the 
swaying of trees/branches in the wind. Clearances quoted in 3.4 (3) are recommended 
in order to protect lines from falling trees but due to wayleave considerations will not 
always be attainable. Detailed guidance on the avoidance of danger from electric lines 
in forests is contained in Engineering Recommendation G55. 


These clearances must be obtained vertically when any part of a tree is within 7.5m 
horizontally of a line. For hop gardens the clearances apply to the strain wires forming 
the mesh supporting system. 


The clearances quoted are for general guidance only. Detailed guidance on the use of 
irrigators, slurry guns and high pressure hoses in the vicinity of overhead lines is 
contained in Engineering Recommendation G45/1. 


The clearances quoted in 3.7 (1) assume that maintenance platforms will be positioned 
such that clearances quoted in item 3.2 are maintained. Where effectively insulated 
LV conductors are used, clearances may be reduced to those indicated in Fig 2. The 
clearances quoted in 3.7 (3) can be neglected if the location of the lighting standard is 
such that impact by a vehicle is impossible. Engineering Recommendation G39 
contains guidance on maintenance of street lighting standards in proximity to overhead 
lines. Where for maintenance purposes the operative requires to work on the upper 
part of a lantern, within the clearances specified in 3.2, appropriate safety measures 
shall be taken, which shall be agreed in advance between the distribution or 
transmission company and the lighting maintenance company or authority. The 
clearances quoted in 3.7 (2) include additional clearance to allow for the erection of 
street lighting standards. 


Lighting columns shall not be erected within 0.5m of LV ABC lines or 3m for Open 
Wire. (The LV phase conductors shall be insulated for a distance of 2m either side of 
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the column if a column is within 3m of the conductors). 


NOTE TO TABLE 3. (cont.) 


9 


10. 


ge 


12. 


Minimum Clearances of Overhead Lines to Street Lighting Columns 


a. 


Cc. 


d. 


Motorway and trunk road lighting - Columns adjacent to and under lines should be 
hinged and base plate mounted. 


In exceptional circumstances when a column is required within Im of LV 
conductors then it shall be so sited that the conductors can be attached to the 
column with approved insulators and fittings (consideration should be given to 
replacing LV Open Wire conductors with ABC), and the column bonded to the 
neutral conductor, the LV system being converted to PME where required. 


Lanterns may be sited both above and below ABC lines with 0.5m separation 


No lantern shall be erected above bare conductors. 


Lanterns (Low Level) Attached to East Midlands Electricity Structure 


a. 


Street Lighting brackets of an approved type may be attached to the Company’s LV 
poles a minimum distance of 0.5m below the neutral conductors present or future 
lowest position and fed from conductors on that pole. 


The bracket shall be bonded to the neutral in the case of PME systems or earthed by 
means of an electrode 10 ohms maximum resistance installed at the base of the 
pole. 


Lanterns (High Level) Attached to Company’s Structures 


a. 


Lanterns shall only be erected on brackets above LV conductors subject to the 
approval by East Midland Electricity as to the material, type and design of the 
bracket and subject to the pole supporting the mains, conductors on line insulators 
only. This prohibits the attachment of lanterns and brackets to poles fitted with 
outrigger brackets, cable boxes and section insulators. Where services are attached, 
lanterns and brackets may only be fitted where no hazard is created. 


The phase conductors shall be insulated for a minimum distance of 2m either side 
of the pole including any jumpers and connections. 


Access 


The installation of high level lanterns or the erection of columns shall be carried out 
by personnel authorised by East Midland Electricity. 


Access for maintenance of the lanterns shall be made by using approved non 
conducting ladders, tower wagon or hoist in the case of low level fittings or by 


File Ref: Clearances Feb 2001.doc Page 11 of 24 Version:2 


Overhead Line Clearances 


East Midlands Electricity 
Overhead Line Manual Vol.1 


approved tower wagon or hoist only in the case of high level fittings. 


c. Maintenance work other than above, shall be restricted to the lantern fitting and 
bracket and any work carried out to the leads and connections to East Midland 
Electricity’s conductors shall be carried out by East Midland Electricity staff. 


13. Indemnity 


a. East Midland Electricity will be indemnified against any damage loss or claim 
arising from the attachment of any lantern of fittings to the Company’s pole. 
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TABLE 4. MINIMUM CLEARANCES WHERE POWER LINES CROSS 
OR ARE IN CLOSE PROXIMITY 


Description of clearance System voltage 
kV | kV | kV | kV | kV | kV 
Lowest line conductor or earth wire of 
4.1. upper line to highest line conductor of P05.) D8) 220) 2234) Dak) O37. At 
lower line (Note | and 3). 


Lowest line conductor or earth wire of 

4.2 upper line to earth wire over lower line 0.7 | 1.4] 1.6} 2.3] 2.7 | 3.7 | 44 
where erected (Note | and 3) 
Lowest line conductor or earth wire of 

4.3. upper line to any point on a support of 2.4) | 2.8 | 30°) 3.2 | 3.6: | 4.6. |) 3.3 
the lower line on which a person may 
stand (Note 2 and 3) 


4.4 Support of upper line and any conductor | 7.5 | 7.5 | 7.5 | 7.5 | 15.0 | 15.0 | 15.0 
of lower line (Note 2 and 3) 


NOTES TO TABLE 4. 


The following notes are based on EATS 43-8 notes to Table 3: 


1. One of the following methods of determining clearances must be adopted. With the 
upper conductors/earth wire hanging vertically and the lower conductors/earth wire 
deflected at 45° under the following conditions: 


a. Upper conductor at its specified maximum temperature coincident with lower 
conductor at an assumed temperature of 25°C less than its specified maximum 
Temperature. 

b. Lower conductor at a temperature of -5.6°C (no ice) coincident with upper 


conductor at an assumed temperature of 20°C 
C LV clearances cover LV ABC and Open Wire Systems. 
Or Alternatively 


With the upper conductor/earth wire hanging vertically at its specified maximum 
temperature and the lower conductor/earth wire deflected at any angle up to 45° at a 
temperature of -5.6°C (no ice). In localities where there is a high likelihood of 
conductor icing it may be appropriate to consider the effects of such icing. 


2. Clearances must be obtained with the conductor/earth wire at its specified maximum 
temperature and deflected by any angle up to 45°. 
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3. Sectionalising Cable Crossing Facilities. 


Consideration should be given to sectionalising the lower line at each side of the 
crossing and, or providing an underground cable section 


TABLE 5. PRINCIPAL VERTICAL CLEARANCES TO RAILWAY AND 
ASSOCIATED STRUCTURES 


ae 

Description of clearance system voltage kV 

Conductor or earth wire to: 
kV kV kV 


— nears 
20ft (20ft) (20ft) (22ft) 

bal ee eed ES 
mobile cranes are likely to be employed (35ft) (35ft) (35ft) (37ft) 

bal ala EI 
(24ft) (24 ft) (24 ft) (27ft) 
5.4 | Buildings, gantries or other structures on 3.0m 3.0m 3.0m 3.7m 


which a man might stand and to trace wires | (10ft) (10ft) (10ft) (12ft) 
(see Note 1) 


The imperial values take precedence since they are specified in the Agreement. 
NOTES TO TABLE 5. 
The following notes are based on EATS 43-8 notes to Table 4: 


iE The clearances specified in 5.3 and 5.4 do not incorporate any allowances for use of 
scaffolding or Skycradle across’ railway  tracks/traction wires during 
erection/maintenance of overhead lines. Clearances of 2.75m (9 ft) and 4.9m (16 ft) 
are required between scaffold net or Skycradle boom and traction wires and rail 
respectively. 


2. LV clearances cover LV ABC and Open Wire Systems. 
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TABLE 6. PRINCIPAL VERTICAL CLEARANCES TO WATERWAYS, 
CANALS AND RESERVOIRS 


Line voltage not exceeding 
Waterway 11-33kV | 132kV | 275kV Over 275kV 
(m) (m) (m) (m) (m) 


Special canals and reservoirs 


Chesterfield Canal Harthill New Worksop, Notts. 
Harthill Top Worksop, Notts. 
Killamarsh Pond Worksop, Notts. 
Pebley Pond Worksop, Notts. 
Woodall Pond Worksop, Notts. 


Coventry Canal Oldbury Nr Atherstone, Warwicks 


Cromford Canal Butterley Nr Ripley, Derbys. 
Codner Park Nr Alfreton, Derbys. 


Grand Union Canal Braunston Nr Daventry, Northants. 


Daventry Daventry, Northants. 
Drayton Daventry, Northants. 
Napton Lower Nr Southam, Warwicks. 
Napton Upper Nr Southam, Warwicks. 
Naseby Naseby, Northants. 
Saddington Nr Market Harborough. 
Stockton Nr Southam, Warwicks. 
Sulby Nr Welford, Northants. 
Welford Nr Welford, Northants. 


Knipton Nr Grantham, Lincs. 
Nottm Canal 
Oxford Canal Boddington Nr Byfield, Northants. 
Byfield (Old Pool) Nr Byfield, Northants. 
Clattercote Nr Cropredy, Oxon. 
Newbold Rugby, Warwicks. 
Wormleighton Nr Fenny Compton Warwicks. 
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NOTES TO TABLE 6. 


1. Schedule of minimum clearances above Waterways and Reservoirs owned or managed 
by British Waterways Board 


a. The clearances indicated are to be regarded as a basis for negotiations and lower 
clearances may be acceptable by consultation with the British Waterways Board’s 
Area Engineer. 


b. |The minimum clearances are measured at the lowest point of that part of the 
overhead line crossing (having regard to its likely maximum temperature) over the 
British Waterways Board’s property. Measurements are from the level of the 
towpaths, or in the case of reservoirs, from the adjacent bank. 


c. | LV clearances cover LV ABC and Open Wire Systems. 
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3. DRAWINGS 


POINT OF SUPPORT 

1: MINIMUM CLEARANCE 
(STANDARD FALLING TOWARDS 
SWING CONDUCTOR) 
AS TABLE 3 ITEM 3.7.3 


SAG OF CONDUCTORS AT 
POSITION ADJACENT TO 

LIGHTING STANDARD AT 45° 
MAXIMUM TEMPERATURE. MAXIMUM 


SWING 


2: MINIMUM CLEARANCE 
AS TABLE 3 ITEM 3.7.1 


MINIMUM CLEARANCE 
(STANDARD FALLING IN STILL AIR) 
AS TABLE 3 ITEM 3.7.2 


CLEAR1X1.SKF 


ook © O@ ©© 


FIG.1. CLEARANCE TO LIGHTING COLUMNS 
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ELEVATION 


ALL DIMENSIONS RELATE TO LV OPEN WIRE SYSTEMS (SEE NOTE 3) 


NEAREST LV POLE 
1.5m MIN 


Ce A: 1: ALL PHASE NEUTRAL AND SWITCHWIRE CONDUCTORS IN THIS AREA 
SHALL BE INSULATED FOR 1.5M FROM THE COLUMN OR LANTERN. 


B: 2: ALL PHASE NEUTRAL AND SWITCHWIRE CONDUCTORS BENEATH THE 
OVERHANGING ARM OF THE COLUMN SHALL BE INSULATED THROUGHOUT 
THE SPAN OR INSULATED AS IN 'A' ABOVE BUT WITH SUITABLE 
CONDUCTOR SPACERS. 


3: CLEARANCES DENOTED IN APPROPRIATE TABLES 


CLEAR2X1.SKF 


N.B. LV ABC CLEARANCES ARE CONTAINED IN TABLE 2. 


FIG.2. CLEARANCES FROM LV CONDUCTORS 
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POINT OF SUPPORT 


SAG OF CONDUCTOR AT aa 
CROSSING POSITION AT Z ay 
MAXIMUM TEMPERATURE <x” q5°| 45°, 


>< MAXIMUM SWING 
F “ALLOWABLE MINIMUM CLEARANCE 
“SEE TABLE 3 


he oS ITEM 3.2 


=e SG. = | ee 


* TV/RADIO AERIAL 


VAL Si 


FENCE / WALL BUILDING 


CLEARSX1.SKF 


STRUCTURE 


FIG.3. CLEARANCE TO OBJECTS (ON WHICH A PERSON MAY STAND) 


EXCAVATION CAN BE CARRIED 

OUT UP TO THIS POINT IF FULLY 

TIMBERED AND SUPPORTED 

DURING EXCAVATION AND 

REINSTATEMENT. 
POLE DEPTH TAKEN FOR 
POLES IN EXCESS OF 12m 


GROUND TO REMAIN UNDISTURBED 


A: WOOD POLES (ALL VOLTAGES) 


TABLE FOR GUIDANCE ONLY: 
SITE CONDITINDS TO BE ASSESSED FOR SPECIFIC PROPOSALS 


DISTANCE FROM POLE EXCAVATIGN DEPTH 


2.2m 0.58m 
3.2m 1.15m 
4.2m 1.73m 
5.2m 2.30m 
TOWER LEG 
8m 
hs 


B: STEEL TOWERS (ALL VOLTAGES) 


NOTES: 
1. NO POINT OF EXCAVATION SHALL COME NEARER THAN 8m FROM NEAREST POINT OF TOWER MUFF. 


2. THE ANGLE OF REPOSE FOR THE SOIL MUST BE TAKEN INTO ACCOUNT (AVERAGE VALUE 30 DEGREES) 
3. IN WET SOILS ADDITIONAL CARE MUST BE TAKEN. 


FIG.4. EXCAVATIONS ADJACENT TO OVERHEAD LINE SUPPORTS - 
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POINT OF SUPPORT 


MINIMUM CLEARANCE : 


AS TABLE 3 
ITEM 3.4.1/2 
CONDUCTOR SAG 
AT POSITION ADJACENT : 
TO TREE AT MAXIMUM 45 eg 
TEMPERATURE / 
MINIMUM CLEARANCE : as 
AS TABLE 3 


a 
Ds 


AR 


\ — 


ITEM 3.4.3 


TREE FALLING TOWARDS 
TREE BELOW SWUNG LINE IN STILL AIR 
CONDUCTOR 


MINIMUM CLEARANCE 


CONDUCTOR SAG AT AS TABLE 3 ITEM 3.5 


MAXIMUM TEMPERATURE 
CONDUCTOR SAG AT 


% MAXIMUM TEMPERATURE 


>7.5m >7.5m 


CLEARSX1.SKF 


ORCHARDS 


FIG.5. CLEARANCE TO TREES 
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POINT OF SUPPORT 


CONDUCTOR AT MAXIMUM Ne 
TEMPERATURE 


CLEARANCE 


sh 
xs 


LO 
LE 
DA 
LZ; 


LLL 
LLL, 
LIED 
LLL 
3 
LE 


CO 


LZ oe 
KOE 
LILISE 


NOTE: 
STATUTORY HEIGHT TO GROUND LEVEL MUST BE MAINTAINED IN ALL CASES 


FENCES OR WALLS 


FIG.6. CLEARANCES TO FENCES AND WALLS 


CONDUCTORS (AT MAX SAG IN STILL AIR) 
NOT TO COME WITHIN THE AREA BOUNDED 
BY THE HATCHED LINE 


(MADEN ULL 


1.5 x HOR 14m 


'H' 
WHICH EVER IS Se 
THE LESSER 


a cel 


FIG.7. NORMAL REQUIREMENTS FOR CLEARANCE BETWEEN 
UNINSULATED HV CONDUCTOR AND A BUILDING OR STRUCTURE 
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EA Technical Specification 43-8 
Page 18 Issue 3 
November 2000 


APPENDIX A - CLEARANCES TO OBSTACLES - PHILOSOPHY 


INTRODUCTION 


The clearances to obstacles specified in 6.2 and Table 2 have been computed, in general, 
using the philosophy set out below. 

Clearances to obstacles shall be maintained such that under no circumstances will the ‘safety 
distance’, as quoted in the Distribution Safety Rules, be infringed. This condition shall apply 
to both fixed obstacles and to any temporary obstacles that can be placed on or adjacent to 
fixed obstacles, for example a ladder against a building, or a mobile platform adjacent to a 
street lighting column. Clearances to obstacles must be maintained under all likely line 
conditions, i.e. at maximum and minimum sag and with conductors hanging in still air and 
deflected due to wind. The two most probable conditions relative to obstacles are set out 
below. 

The ‘safety distances' as quoted in the Distribution Safety Rules are computed by the 
summation of the Basic Electrical Clearance and an Additional Allowance, and at the various 
system voltages, are: 


System Voltage <33 666 132 275 400 

Basic Electrical Clearance m 0.4 0.7 1.1 2.1 2.8 

Additional Allowance m 0.4 0.3 0.3 0.3 0.3 

Safety Distance m 0.8 1.0 14 24 3.1 
A.I NORMAL CLEARANCE 


This is the distance between the conductor at maximum sag hanging vertically or deflected by 
any angle up to 45° and an obstacle. It is not normal to permit any obstacle to be placed above 
an electric line. If a person can stand on the obstacle or any temporary obstacle adjacent to it, 
then the normal clearance shall include an ‘application factor’ of 2.2 m to allow for the person 
to move their arm whilst holding a short metallic object. Should it be necessary for a person 
to move their arm whilst holding a longer object, then this normal clearance may have to be 
increased by a distance of up to the length of the object. 
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A.2 PASSING CLEARANCE 


This is the minimum distance between the conductor at maximum sag hanging vertically or at 
an angle of up to 45° towards an obstacle and the obstacle itself when it is moving relative to 
the line. The passing clearance therefore does not normally require an ‘application factor’ 
since it is intended for obstacles which are moving, and on which no person is standing, 
relative to the line. This clearance can also be applied to any obstacle when there is no 
likelihood of any temporary platform being situated adjacent to it. 

The Normal and Passing Clearances, which have been derived from the 'safety distances’, at 
the various system voltages are: 


System Voltage <33 «66 132 275 400 
Normal Clearance m 30 32. 36 46 33 
Passing Clearance m 0.8 1.0 14 24 3.1 
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1. WAYLEAVES 


Overhead lines are mainly routed over private property consisting of farmland, gardens, 
buildings, forests and parks. In return for a wayleave granted to East Midlands Electricity by 
the landowner for the erection and maintenance of supports, stays, conductors and fittings, 
East Midlands Electricity has a duty to carry out site work with due care and attention and in 
accordance with agreements reached between the landowner(s) and Wayleave Officer(s). 


2. LIAISON WITH OTHER AUTHORITIES 


Before undertaking any work on conductors over Motorways, Trunk Roads, Railways, Rivers 
or Canals, permission must be obtained from the relevant Authority, who will then arrange to 
co-ordinate this work with East Midlands Electricity personnel, local Councils and Police etc. 
East Midland Electricity involvement must be co-ordinated by the Business Stream 
Engineering Representative, e.g. Project Manager , and the Wayleave Officer. 


3 LONG AND SHORT TERM NOTICES TO OWNERS/OCCUPIERS 


Long term notices will be sent out by Wayleaves & Property Section . Short term notices to 
be sent by Wayleaves & Property Section or Contractors, as appropriate. Seven days after 
short term notices have been sent out, pegging out of poles or towers may commence. 


4. ACCESS 


4.1 Notice Required 


The Contractors or Project Manager is to give fourteen days notice when making requests for 
access walks. 


4.2 Access Routes 


Following each access walk Wayleaves & Property Section will supply the Contractors or 
Project Manager with one marked up copy of the agreed routes and a number of blank maps, 
as requested. 


Only agreed access routes must be used. Should it be necessary to deviate from an agreed 
access route (usually at the request of an Occupier) as agreed by the Occupier, the Contractor 
or Project Manager must advise the Wayleaves & Property Section, in writing, as soon as 
possible, with a copy of the revised map. 


When access is arranged, agreement must be obtained from the Occupier for the removal of 
fences and hedges and, unless otherwise approved, a temporary fence must be erected 
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immediately after their removal. Access roads must be kept clean and tidy and in useable 
condition to the reasonable satisfaction of the Occupier until all site work is complete. It is 
important to keep to agreed accesses, in particular when using vehicles. Every effort must be 
made to minimise the inconvenience to the Owners and Occupiers of the property or land. 


5: POLE OR TOWER PEGGING 


5.1 Defining the Route 


The importance of marking out and pegging the line route, support positions and occasionally 
access areas is to ensure that site personnel keep to the agreements with the owners. It is also 
necessary to peg support positions at site(s) indicated on the route map, or line profile, in 
order to maintain minimum conductor to ground conditions. 


From the overhead line route map, or the profile, mark out the centre of each angle position. 
Then between angles, establish straight lines using ranging rods. 


Once a line has been established, it is pegged at each support position and at all junctions 
with hedges, roads, rivers, power lines and railways etc. 


Where poles or tower legs are within 6 metres of a hedge, ditch or fence, the centre peg, stub 
positions and outside limits of foundations must be pegged prior to access walks. Similar 
pegging out must also be under taken in the vicinity of other power lines. In arable land all 
pegs must be driven below ground level and a suitable stake (1m in length) inserted beside 
them to indicate their position. Poles or towers in centre of fields will only require centre peg 
and/or stake to indicate their position on the access walk. 


Any damage caused to farm implements by protruding pegs will be an engineering 
responsibility (Contractor, if applicable) or Company Insurance claim. 


5.2 Access Areas 


If necessary, designated areas should be pegged out to define line accesses and safety, or 
working clearances, as required by the line crew. This may be particularly desirable when 
working close to adjacent live power lines. 


5.3 Trees 


It may be necessary to mark trees for felling as denoted on the overhead line profile. Each tree 
to be felled should be marked by a ring of white paint on its main trunk approximately 1m 
from ground level. 
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6. WORK ON SITE 


Listed below are points to be considered before and during site work. 


6.1 Site Work 


All work is to be carried out in a workmanlike manner to minimise interference to farming. 
In particular excavations must be guarded, fenced and illuminated as appropriate, with 
backfilling and removal of surplus spoil being carried out as soon as possible. All ditches, 
water courses, drains, etc., must be kept clean and must not be allowed to become blocked 
with site material. Adequate precautions must be taken to prevent damage or injury to persons 
and livestock. 


6.2 Animals 


No animal shall be brought on or near to the site. Adequate provision shall be made to 
prevent the straying of, or damage to livestock. Gates must be kept closed, temporary fencing 
kept secure and, where required, sites fenced. 


6.3 Fencing 


On all pasture land, adequate stock-proof fencing must be provided and all material and 
excavations be kept within the fenced-off area. 


Fencing will also need to be provided in areas accessible to the public, in order to keep within 
the Health and Safety at Work Act. 


6.4 Site Damage 
Land damage should be confined to as small an area as possible. 


Poles, tower steelwork and other materials should be placed alongside access routes as close 
to pole or tower position as possible and neatly stacked. (Within fenced area on pasture land). 


Where the making of conductor joints necessitates the cutting back of conductor strands, 
tarpaulin sheets must be used for the collection of conductor strand trimmings etc. 


Any dangerous material such as wire trimmings, barbed wire, battens, crates, tools and 
erection equipment, litter including bottles etc. must not be left on site. 
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6.5 Storage 


Wayleaves and/or access facilities do not allow for long term storage of materials on site. 
Should it prove necessary for any material to be stored on site (pole or tower position) for an 
indeterminate period, the Estates and Wayleaves Section should be notified by Contractor or 
Project Manager, to enable them to advise the Occupier. 


Where agreement has been made, material must be tidily stored and adequate arrangements 
made for site security and transportation to and from sites. All waste material must be 
removed from site immediately. All surplus materials, and vehicles etc. are to be removed 
from sites as necessary. 


6.6 Pumping 


The Contractor (or Project Manager) is responsible for piping or channelling all pumped 
water from excavations to the nearest ditch, wherever possible, to avoid damage to crops and 
neighbouring land and they will be held responsible for the cleaning out of the ditch should 
this become silted up due to pumping operations. 


6.7 Field Drains 


Should field drains be encountered during excavating pole or tower foundation holes, the 
position of these drains must be noted and replaced to the Occupier’s satisfaction during 
backfilling or at such time as required by the Occupier. 


Where a cable trench is to be excavated, appropriate enquiries should be made to determine 
the extent of likely damage to land drains and agreement reached with the Occupier as to the 
method of reinstatement prior to the commencement of works on site. 


6.8 Care of Soils in Unsurfaced Land 


When the carrying out of works will have an adverse effect on the physical condition of 
agricultural and other unsurfaced land, the works should be planned to reduce the occupation 
time to a minimum. 


Provision should be made for the use of low ground pressure vehicles or protective trackway 
to minimise damage to the soil structure. 


Whether for cable trenches, pole erection or tower foundation work, care should be taken to 
ensure that excavated topsoil and subsoil are kept separate from other excavated material and 
are not brought into contact with, or compressed by, any machinery. All excavated soils 
should be reinstated in the correct sequence. 


When backfilling is completed sufficient top soil should be heaped over the excavation(s) to 
allow for settlement and all surplus soil removed from the site. 
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6.9 Pole or Tower Erection 


Should it be necessary to have any guy wires or ropes in fields not crossed by a line it is 
essential that prior notification is given to the Wayleaves & Property Section in order that 
permission may be negotiated with the Occupier of the particular plot concerned. 


6.10 Conductor Stringing 


Prior to conductor stringing commencing a further access walk is required and Wayleaves & 
Property Section should be given adequate notice. When requesting this access walk the 
Contractor or Project Manager should advise the Estates and Wayleaves Section of the 
proposed drum, winch and scaffolding positions. 


No drums or equipment to be taken to site until the proposed positions have been agreed with 
the Occupier. 


6.11 Scaffolding 


Should special scaffolding be required in the case of public highways, ‘New Roads and Street 
Works Act (NRSWA) Notices will be issued by the Project Manager. 


6.12 Site Maintenance 


Particular attention should be paid by all parties associated with Overhead Line construction 
to public relations. These involve ensuring that gates are kept shut, fences and hedges are 
kept stock-proof, farm roads or tracks kept clear of obstructions or deep rutting and generally 
adhering to the agreed access routes. No dogs or other animals are to be brought on site. 


7. FINAL ACCESS WALK 


The Contractor should give the Company seven days’ notice prior to a final clearance walk 
with the Project Manager and Wayleave Officer when apportionment of damage claims can 
be agreed. 


8. OVERHEAD CLEARANCES 


The minimum heights of line conductors are shown in the document ‘Overhead Line 
Clearances’. 
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1. INTRODUCTION 


The Electricity Supply Regulations 1988 give minimum conductor to ground clearances 
which are statutory and must be observed at all times. These clearances are also detailed in 
the Section 3 - Overhead Line Clearances. 


The minimum clearance condition for overhead line supports is taken at maximum conductor 
temperature, i.e. maximum ambient plus temperature rise due to load current. Generally the 
maximum ambient for the UK is 35°C with increase due to load current on conductors of 
25°C, thereby making maximum conductor temperature condition 60°C. Lines built before 
October 1971 were designed to regulations assuming a maximum conductor temperatures of 
50°C. 


Therefore it is essential that all line routes are profiled and designed to ensure East Midlands 
Electricity comply fully with these statutory requirements. 


2. SURVEY 


In order to provide data upon which a ground profile can be based, each line route must be 
individually surveyed. During this surveying process, basic level and distance information 
along the route is recorded, including side slope where necessary, on which the ground profile 
will be based, together with other relevant information such as the position of trees, hedges, 
fences, buildings, other overhead lines etc. Particular details will be recorded in the case of 
locations which may require additional clearance to those specified in The Electricity Supply 
Regulations 1988 - i.e. railways, roads, canals, rivers, etc., as will details of any location 
where significant side slope exists. 


The survey itself is usually carried out using modern electronic surveying equipment. All 
survey data is recorded electronically, and on completion of the survey is transferred to a 
computer for calculation. This same computer will draw up a standard scale paper copy of the 
ground profile for use with the Company's standard sag templates. 


3. PROFILE 


Once the ground profile has been received by the engineer, he can then proceed, using either 
the printed paper copy or appropriate computer software, to position the poles in accordance 
with the locations agreed with the landowners/occupiers. Having done this, he is then able to 
draw the line profile by (a) using the appropriate sag template, or (b) switching the catenary 
curve on in computer software. Ground clearances along the route can be checked, taking into 
account any special circumstances such as roads, railways etc. He will adjust pole sizes to 
increase clearance as required, check for uplift, create section poles where necessary, and 
finally produce a list of poles in size order. 


Based upon this information, he will calculate and schedule all items required for the 
construction of the new line, in order that all materials are to hand well in advance of work 
commencing. 
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A typical profile is shown in FIG.1. 
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1. APPROVED MATERIALS 


All components used in the construction of lines to the Specifications for Overhead Lines 
comply with British, EATS and/or Company Standards as indicated. 


This document defines the design parameters of the approved materials used in the 
construction of Overhead Lines. In certain instances a description of the approved material, or 
component(s) is also given. 


Further details, i.e. drawings and application, can be found in the appropriate documents. 


2. POLES 


Poles shall comply with: BS 1990 ‘Wood Poles for Overhead Power and 
Telecommunications Lines Part 1 - Specification for Softwood Poles’ and EATS Standard 
43-88 “Treatment of Wood Poles and associated timber for Overhead Lines’ 


Species may be Scots Pine (Pinus Sylvestris) grown in Northern Europe or Britain and 
pressure treated with creosote or water-borne salts, or alternatively Corsican Pine (Pinus 
Nigra) grown in Britain and pressure treated with water borne salts by the sap-displacement 
method. 


In order to minimise the environmental effects, instead of using creosote oil according to BS 
144:2, oil type MT should be specified. This oil gives a better penetration due to lower 
viscosity. Another advantage is that the surplus oil in the last phase of impregnation (vacuum) 
more freely sucks out of the wood and minimises bleeding. MT-oil has a reduced content of 
Benzo(A)pyrene to max 50m ppm against more that 1.000 ppm for the oil specified in BS 
144:2. This reduction gives the MT-oil a classification as non-carcinogen according to 
European Union directive 67/548. 


3. FOUNDATIONS 


Single Pole Kicking/Baulk Blocks, “‘H’ Pole Brace Blocks and Wood Stay Blocks shall 
conform with EATS Standard 43-88. 


4. CROSSARM/SUPPORT STEELWORK 
LV ABC terminating steelwork shall conform with EATS Standard 43-96 and 43-14. 


HV Steelwork shall comply with EATS Standard 43-95 and/or BS 4360 Grade 43A. 
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3: INSULATORS 


String insulator units, pin and line post insulators shall comply with EATS Standard 43-93 
and with BS 137. Disc insulators will normally be porcelain. Special anti-vandal insulators of 
polymeric material may be used with agreement from Network Performance & Standards. 


6. INSULATOR/SUPPORT FITTINGS 


LV ABC fittings shall conform to EATS Standards 43-14 and 43-96. HV Insulator fittings 
and pins shall comply with BS. 3288, Parts 1 and 2, 1977. 


7. CONDUCTORS AND CABLES 

East Midland Electricity Overhead Line Conductors are to the following specifications: 
Aluminium conductor, steel reinforced (ACSR) - BS 215 Part 2. 
Hard drawn aluminium (HDA) - BS 215 Part 1. 
PVC Covered conductors - BS 6485. 

NOTE 


Aluminium based conductors are to be greased in accordance with the requirements of 
L38/2 Category 4 during manufacture. 


7.1 Aerial Bundled Conductor (ABC) 


The bundle comprises either two or four Cross Linked Polyethylene (XLPE) insulated, 
stranded hard drawn partially compacted aluminium conductors, of equal cross section, laid 
helically together in accordance with EATS Standard 43-13. 


The three phase conductors are identified by one, two or three continuously raised 
longitudinal ribs extruded on the insulation. 


The neutral is lightly ribbed with at least sixteen ribs spaced evenly around the circumference. 


Two-core bundles will have one rib on the phase, and neutral ribbing as for the four-core 
bundle. 


7.2. Hybrid Service Cable - EATS Standard 09.7 


This can be either a PVC or XLPE insulated cable with a solid aluminium phase core and a 
concentric stranded copper neutral. The use of this cable is limited to underground services 
and/or surface wiring and is NOT to be used as an aerial cable. 
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7.3 Other Conductors 


These shall be used for, and comply with: 


TABLE 1. OTHER CONDUCTORS 


STANDARD 
Earthing - Various BS 6485 
Bonding - Various BS 6485 


8. JOINTS AND CONNECTIONS 


Conductor terminations, joints and binders shall comply with EATS Standards 43-92, 43-14, 
43-15 & 43-120 


8.1 Types of Fittings 


Conductor fittings may be categorised according to the way in which the force necessary to 
grip the conductor is applied. 


(a) | A mechanical fitting is one in which the force is provided by means other than those 
described in (b) and (c) below. 

(b) A helical fitting is one in which the force is provided by helical wires which are self- 
tightening on the conductor. 

(c) In acompression fitting the force is provided by permanent plastic deformation of the 
fitting, the deformation being applied by an appropriate tool. 


Further categorisation may be achieved according to the intended use of the connector. 


(1) _ A tension joint is an in-span fitting for the connection of two consecutive pieces of 
conductor which are to be held at line tension. 

(2) A tension termination is a fitting for terminating a conductor which is to be held at line 
tension. 

(3) A non-tension joint is a fitting for the connection of two consecutive pieces of 
conductor which are to be held but not at line tension. 

(4) A non-tension tee joint is a fitting for the connection of the end of one conductor to a 
point on the length of a second conductor. The connection is not subject to line tension 
although the conductor to which the fitting is applied on its length may be at line 
tension. 

(5) A non-tension termination is a fitting for application to the end of a conductor not 
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subject to line tension, to permit connection to equipment or other fittings. This may 
include a transition connector for stranded-solid aluminium conductor. 


(6) A bi-metallic fitting is used for the connection of conductors of different materials. 


8.2. Mechanical Fittings 


8.2.1 Bolted Anchor Clamp (for between 30 and 150mm? ACSR Conductors) 
This is a mechanical tension termination suitable for the company’s range of conductors. 


The main body of the clamp is of cast aluminium alloy. The conductor is turned through an 
angle of approximately 60° in the clamp and is held in place between a grooved keeper and 
the clamp body by three or four U bolts. The clamp has a pulling eye able to accommodate 
the pin diameter of a shackle used (with a pull-lift) during conductor landing and sagging. 
The clamp is to be used with the extended socket tongue. 


8.2.2 Wedge Type Connector 


The wedge connector is able to perform duty as a non-tension joint or tee-joint. It consists of 
two parts: an outer “C’ body and an inner wedge. On the aluminium wedge, the outer body is 
formed from an extrusion and the inner wedge made by a pressure die casting. On the copper 
connector the outer body is cast and the wedge is forged. The wedge connector is applied by 
means of percussion tool or similar. 


8.2.3 Insulation Piercing Connector (IPC) 


Insulation Piercing Connectors come in a range of sizes for all types of ABC-ABC, ABC- 
Hybrid and ABC-Bare conductor (copper and aluminium), and conform to EATS Standard 
43-14. They can be range taking, weatherproof or waterproof and may include shear bolt 
heads for positive application. Sizes stocked may vary, refer to the document ‘LV Overhead 
lines mains and services Fittings and Current Commodity Codes’. 


The two halves of the clamp of plastic material with copper alloy contact plates are arranged 
such that, on tightening the clamp, the teeth of the contact plates penetrate the insulation and 
establish contact with both main and branch conductors without the need to strip off any 
insulation. 


The service connectors are suitable for bi-metallic connections and for ABC/Hybrid 
connections. See the documents ‘LV Overhead lines mains and services Fittings and Current 
Commodity Codes’. and ‘Overhead Line Jointing Charts’. 


8.2.4 ABC Tension Clamp 


Two types are stocked, one for heavy duty and a separate one for low duty services, all these 
are in accordance with EATS Standard 43-14. 
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The ABC is terminated by means of a bolted type tension clamp which grips all the insulated 
conductors between insulated mouldings placed either side of a central wedge. The tension 
clamp is secured to the pole by means of an eye bolt, curled hook bolt or hook bolt with 
keeper plate and to a wall by a Rawlbolt hook anchor. 


8.2.5 ABC Suspension Clamp 


Light and heavy duty clamps are stocked for both pole and services in accordance with EATS 
Standard 43-14. The ABC is suspended at intermediate poles by means of a suspension clamp 
comprising a metallic clamp supplied with a split insulated sleeve and tightening bolt or 
clamp with integral roller. 


8.2.6 Weaklink 


These are mild steel and rated at 7.5KN in accordance with EATS Standard 43-14. This has a 
limited use at certain intermediate positions, see the document ‘Design of ABC LV Overhead 
Lines’. 


8.2.7 Wall Clamp Bracket 


These are metallic with an insulated insert for all sizes up to and including 95mm? ABC and 
conform to EATS Standard 43-14. These are not to be used with 120mm? ABC. Limited 
use of these are restricted to short aerial spans with narrow take-off angles, or normal cleating 
to wall if desired. 


8.2.8 Wall Cleat 


These are PVC and fit all sizes of stand-off i.e. 10, 50 and 100mm and conform to EATS 
Standard 43-14. Spacing is 1.0m (maximum) apart. 


8.2.9 Split Bolt Line Tap 
Split bolt line taps conform to EATS Standard 43-92. 


They may be used as a non-tension joint or tee joint. They are made of brass or bronze and are 
available in four sizes as shown on Drawing OHJ80 in the document ‘Overhead Line Jointing 
Charts’. The fittings are for use with stranded and solid copper conductors at both low voltage 
and 11kV. 


The required tap for a particular application is simply the minimum size which will 
adequately accommodate the two conductors to be jointed; no table need be consulted. 
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8.2.10 Live Line Tap 
Live Line Taps conform to EATS Standard 43-92 
This is a mechanical non-tension tee joint designed to be applied by live line tools. 


Two types are available for copper and aluminium conductor, see the document ‘Overhead 
Line Jointing Charts’. 


NOTE 


Live line taps should not be applied directly to the line conductor, they should be used 
in conjunction with bail fittings. 


8.2.11 Helical Fittings (Distribution Ties) 
Distribution ties are to EATS Standard 43-15. 


The distribution tie is a helically formed tie, comprised of two aluminium or copper coated 
steel wires. The centre section is contoured to fit a variety of insulators and a wide range of 
conductors. 


Helical fittings are used as distribution ties at intermediate supports. An elastomeric tubular- 
type pad provides abrasion protection. Grit is applied to the gripping section of the tie to 
enhance its holding strength. 


In exposed situations, an alternative double tie may be used. 


8.2.12 Compression Fittings 
Range 


The fitting drawings contained in the document “Overhead Line Jointing Charts’ provide the 
following information for each compression fitting stocked, together with appropriate fitting 
instructions. 


- Types and sizes of conductor that can be accommodated 
- The manufacturer’s type number 

- The commodity code 

- The compression tool and die set required 


It cannot be stressed too strongly that the right type and size of fitting must be used at all 
times, and that if this is not available the next size must not be used. 


All tools must be maintained as recommended by the manufacturer’s instructions. 
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8.2.13 Tubular Copper Fittings 


The following range of connectors is approved: 


TABLE 2. TUBULAR COPPER FITTINGS 


TYPE GENERAL NAME 
Midspan joint or splice 


Non-tension Termination 
(a) Single bolt Lug 
(b) Two bolt Lug 


Most of the fittings are range taking and stranded hard drawn copper, solid hard drawn copper 
and cadmium copper conductors are catered for. Single bolt lugs are available with a variety 
of stud hole sizes to facilitate connection to the different equipment terminal studs which 
exist. Double bolt lugs, regardless of conductor size, have standard palm dimensions and hole 
sizes suitable for the M12 bolts of a backplate. This enables any double bolt lug to be bolted 
to any other double bolt lug or to any dead end dropper plate. 


All connectors are stamped with the manufacturer’s catalogue number which can be related to 
the Company’s Commodity Code by reference to the fitting drawings. The connectors also 
carry knurl marks to indicate crimping positions and the required sequence. 


8.2.14 Tubular Aluminium Fittings 


The following range of connectors is approved: 


TABLE 3. TUBULAR ALUMINIUM FITTINGS 


TYPE GENERAL NAME 
Midspan joint or splice 


Non-tension Termination 
(a)Single bolt Lug 


(b) Two bolt Lug 
(c) Cable Pin for LLT cable Cablepin 
(d) Transition Stranded Al - Solid Al 


Non-tension joint 
CNE cable to line conductor Cable splice 


To prevent water ingress the lug barrel is stepped to grip the ABC conductor sheath. These 
connectors are not range taking to any great extent and so care must be exercised in conductor 
selection. 
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Midspan joints incorporate a stopping device in the centre of the joint barrel which facilitates 
correct insertion, the conductor being pushed home until the stop is felt. Dead ends are no 
longer specified for HV ACSR new construction since Bolted Anchor Clamps are now 
available for all sizes. However, the full range of dead ends are retained on stock for Hot 
Glove Working 


Single bolt hole lugs are suitable for use with M12 bolts. Double bolt hole lugs have standard 
palm dimensions for use with backplates, and may be bolted to each other or to dead end 
dropper plates. 


The range of available aluminium lugs has been rationalised so that only lugs for current 
standard conductors are now stocked. When work is necessary on jumpers of non-standard 
conductor, these should be replaced by standard conductor of an appropriate cross-sectional 
area. 


Cablepins are used with aluminium live line taps. 


Cableterm fittings are designed to make a permanent non-tension joint between CNE cables 
and overhead lines. Non-tension connectors are factory filled with the grease recommended 
by the manufacturer, a compound containing suspended zinc granules which help to establish 
good electrical contact. 


Full tension connectors are factory filled with the grease recommended by the manufacturer 
which has silicon carbide added. In addition to establishing good electrical contact this 
assists conductor grip. Under no circumstances should the grease recommended by the 
manufacturer be removed from a tension fitting, other than to coat the cleaned strands of the 
conductor onto which the fitting is to be compressed. 


All connectors are stamped with the manufacturer’s catalogue number which can be related to 
the Company’s Commodity Code by reference to the fitting drawings. The connectors are also 
marked with the conductor size accommodated, the tooling required, the die index number 
and the crimping sequence. 


Only 10,000psi hydraulic compression tools (such as the G10) shall be used to compress 
tension joints. 
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8.2.15 Tubular Bi-metallic Fittings 


The following range of connectors is approved: 


TABLE 4. TUBULAR BI-METALLIC FITTINGS 


TYPE GENERAL NAME 


Non-tension termination 
Single bolt, straight palm 
Single bolt, 30° backward raked palm 


Two bolt, straight palm 


Non-tension joint 
CNE cable to line conductor Cableterm 


The bi-metallic lug is a friction welded connector designed for terminating an aluminium 
conductor onto a brass or copper stud. For conductors of up to 150mm? area they are available 
with either a straight or a 30° backward raked palm. 


Double bolt lug with two 12mm holes are available for terminating 50, 100& 150mm? ACSR 
and 300mm? HDA onto cable terminations 


The Double bolt lug with two 10mm holes and 30° forward raked palm for terminating 
150mm? ACSR and 300mm? HDA on sealing ends have been withdrawn from stock as 
sealing ends are no longer preferred construction. 


Straight and raked palm bi-metallic lugs are available which are suitable for both ACSR and 
live line tapping cable. 


For all bi-metallic connectors the surface area around the aluminium-copper weld is protected 
by the application of a special anti-corrosive coating. The aluminium compression barrel 
portion of the connectors is factory filled with the manufacturer’s recommended grease. 


Lugs are stamped with the manufacturer's catalogue number, the conductor size 
accommodated, the tooling required, the die index number and the crimping sequence. For 
cableterm connectors the manufacturer’s catalogue number and die-set information is either 
marked on the connector or given on a card contained in the package. Compression die 
positions are stamped on the connectors. Only G10 type of compression tooling is suitable. 


8.2.16 Compression Fittings for Live Line Tapping Cables 


For live line tapping applications on ACSR overhead lines 95mm? tapping cable is to be 
employed. 


The cablepin connector, is for use with the aluminium live line tap. 
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The cablepin consists of a 12mm diameter solid aluminium pin connected to an aluminium 
barrel whose bore is ‘stepped’ to accept not only the bared conductor but also a length of 
sheathed conductor. 


The gripping of the sheath in the barrel ensures protection of the conductor strands against 
stress fatigue due to flexing and vibration. The pin, which is set at 30° with respect to the 
barrel, is terminated on the tap. 


Bi-metallic lugs are available and are suitable for use with live line tapping cable. 


Again the compression barrels are stepped to accept and grip the sheath of the live line 
tapping cable. 


Appropriate lugs and Live Line Taps are available for 25mm? and 75mm? Copper Cable 


Cablepins are not available for copper cables. 


8.2.17 House Service Fittings 


“Isosplices” or similar are purchased and used as non-tension joints between any combination 
of aluminium and copper conductors from 14mm? to 50mm? cross section. The range of 
fittings is detailed in the document ‘Overhead Line Jointing Charts’. 


The “Isosplice” consists of an aluminium inner sleeve which is internally blocked half way 
along its length. The bores are filled with a compound recommended by the manufacturer. 
The splice is insulated by a two part nylon sleeve. 


Each end of the sleeve may have one of two bore diameters and the range comprises of three 
connectors. Each end of the connector is colour coded and the combinations available are 
Black/Black, Black/Silver and Silver/Silver. (Black for conductors from 14mm? to 35mm, 
Silver for conductors from 32mm? to 50mm?) 


The splice is supplied in quantities of four. The conductor range and step by step installation 
instructions are given on the packet. 


8.3.‘ Pre-insulated Lugs and Splices (for use with ABC) 


The lugs consist of an aluminium barrel with a thermoplastic insulating jacket designed to 
withstand the crimping stress. The barrel is friction welded to a copper or aluminium tongue. 
A flexible ring, secured to the end of the barrel, provides a tight seal on to the cable sheath 
when installed. 


The splice consist of an aluminium barrel with a thermoplastic insulating jacket designed to 
withstand the crimping stress with a flexible ring, secured to each end of the barrel, to provide 
a tight seal on to the cable sheath when installed. 


The colour at the ends of the fitting is the code to denote the size of conductor to be used. 


File Ref: Approved Materials For Overhead 
Lines Feb 2001.doc Page 14 of 18 Version: 3 


East Midlands Electricity Approved Materials For Overhead Lines 
Overhead Line Manual Vol.1 


The sheath needs to be stripped to the length specified on the fitting, and the conductor needs 
to be thoroughly cleaned with the appropriate scratch brush. 


Fully insert the conductor into the connector. Then, using the correct tooling and dies, crimp 
in the sequence indicated on the connector. 


The range of splices consist of: 


e Full tension with both ends taking the same size. The full tension splices are also used as 
non-tension sizes for splicing the same size conductor. 


e Non-tension splices with the ends taking different sizes are available in various size 
combinations. 


8.3.1 Compression non-tension joints for copper conductors 


These fittings, which may be used for both non-tension joints and non-tension tee joints, are 
usually referred to by the following manufacturer’s trade names e.g. CRIMPIT (Burndy) and 
CEETAP (BICC). The fittings are manufactured from ‘C’ shaped sections of copper. 


This type of connector should be used for the making of connections between earthing 
conductors only. 


NOTE 


Experimental work has shown that the use of the ‘C’ crimp type connector as a non- 
tension tee joint can cause a drop in the line conductor tension due to deformation of the 
line conductor at the connector position. 


For making non-tension joints and Tee joints on copper line conductors, it is 
recommended that pairs of split bolt line taps are employed on both low voltage and 
11kV lines as it has been known for the edge of ‘C’ crimp type connectors to bite into 
and cause fracture of conductor strands. 


8.4 Tooling 


All the compression fittings described meet the mechanical and electrical requirements of BS 
3288 Part 1 when compressed using the appropriate die set and approved tool. See the 
documents ‘Compression Jointing in Overhead Line Work’ and ‘Overhead Line Jointing 
Charts’. 


9. FASTENERS AND WASHERS 


All fasteners and washers shall comply with EATS Standard 43-96 and EATS Standard 43- 
14. 


Bolts, nuts and washers shall comply to BS 4190. 
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Metric Dimensions and galvanised to BS 729. 


Cleats are to be in accordance with the document ‘Overhead Lines Equipment Drawings’. 


10. EARTHING 


Earth rods and fittings shall comply with EATS Standard 43-94. 


11. STAYS 


All steel parts, other than wires, shall be to BS 4360, Grade 43A unless otherwise specified, 
and shall be hot dip galvanised in accordance with BS 729. 


Stay strands shall be galvanised steel and manufactured in accordance with BS 183, Sizes 
shall be:- 


GRADE 1150 - 7/3.25mm 
GRADE 1150 - 7/4.00mm 
The following stay components shall comply with EATS Standard 43-91: 
Stay make-off (helical type) 
Stay rods 
Stay insulators 
Stay blocks 
Stay thimbles 


Stay shackles 


12. PLANT AND EQUIPMENT 


12.1. ABC Service Distribution Box 


In accordance with EATS Standard 43-14. This takes up to 6 single phase (non-fused) 
services of Hybrid and/or ABC from any pole or property. Care must be taken to prevent 
ingress of moisture and to be secure against vandalism and un-authorised access. 
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12.2. Outdoor Cable Terminations 


12.2.1 LV outdoor cable terminations 


These shall be of the shrinkable type for Waveform to ABC cable. These should be jointed in 
accordance with East Midland Electricity Cable Jointing COP No 15. 


See the document ‘LV Overhead Lines Mains and Services General Arrangement Drawings’. 


12.2.2 11kV outdoor cable terminations 


Various approved types include shrinkable, cast resin filled and polymeric designs. These 
should be jointed in accordance with East Midland Electricity Cable Jointing COP No 14. 


See the document ‘General Arrangement Drawings and Materials Lists for HV Lines’. 


12.2.3 33kV outdoor cable terminations 


These are now polymeric. These should be jointed in accordance with East Midlands 
Electricity Cable Jointing COP No 14. 


See the document ‘General Arrangement Drawings and Materials Lists for HV Lines’. 


12.3. Surge Arresters 
Arresters should comply with IEC 99-4-1991 


See the document ‘General Arrangement Drawings and Materials Lists for HV Lines’. 


12.4 Fuses, Transformers and Reclosers 


Equipment is detailed in East Midlands Electricity Substation Manual. Pole arrangements are 
illustrated in See the document “General Arrangement Drawings and Materials Lists for HV 
Lines’. 
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1. FITTINGS AND CURRENT COMMODITY CODES 


E DRG | C.CODE DESCRIPTION 


231580 


233200 
233210 
233215 
233215 
233220 
233229 
233560 
238800 
238885 


234822 
234830 
236100 
236171 
232595 
235100 


514950 
to 514958 
513547 
513640 
236604 


232596 


232304 
232303 
232302 
232301 
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Wood pole 
Brace Block 


Top or Bottom Crossarm 
Middle Crossarm 
Crossarm - (Top) 


Crossarm - (Bottom, Straight Line Section) or 


Crossarm - (Middle) 

Crossarm (Bottom, Section Angle) 
Insulator Bracket 

Square curved washer 

Square flat washer 


33kV line post insulator 

Insulator string Porcelain 
Socket/Clevis Adaptor 

Socket Tongue 

Conductor term: 100/150mm? ACSR 
Ball Ended Eye Hook 


Number Plate 


Circuit I.D Plate (33kV) 


Safety sign 
Bonding Strap 


Compression Fitting 300mm? HDA 


M20 Bolts (Pole) 

M20 x 70 Bolts 

M20 x 60 Bolts 

M20 x 50 Bolts 

M20 x 45 Bolts 
(Locknuts not on Stock) 
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C.CODE DESCRIPTION 


Helical Distribution Ties - Post Insulators 


235431 | Single Dist: Tie - Top 150mm? ACSR 
235432 | Single Dist: Tie - Top 300mm? HDA 


235433 | Single Dist: Tie - Side 150mm? ACSR 
235434 | Single Dist: Tie - Side 300mm? HDA 
235435 | Double Dist: Tie - Top 150mm? ACSR 
235436 | Double Dist: Tie - Top 300mm? HDA 
235437 | Double Dist: Tie - Side 150mm? ACSR 
235438 | Double Dist: Tie - Side 300mm? HDA 
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1. FITTINGS AND CURRENT COMMODITY CODES 


E DRG | C.CODE | DESCRIPTION 


232985 
235604 
235605 
235612 
235606 
235607 
513851 
513852 
513854 
513856 
513855 
518496 
551150 
080720 
hsb. 
807815 
he. 
080230 


261141 
261144 
261145 


261610 
261614 
261617 


235608 
235609 
235610 


395504 
395526 
395528 
395529 


3m PVC Earth Wire Gaurd 

14.3mm X 1.2M Extensible Copperbond Earth Rod (5/8”’) 
14.3mm X 1.5M Non-extensible Copperbonded Earth Rod (5/8”) 
Phosphor Bronze Earth Clamp 

14.3mm Rod Coupling (5/8”) 

14.3mm Driving Stud (5/8”’) 

PME Label - Type 1 

PME Label - Type 2 

PME Label - Type 4 

PME Label - Type 6 

PNB Label 

Copper Staples 

Anti-Corrosion 'Denso' Tape 

Stranded Copper Wire Black PVC covered - 16mm? 

oh ee ed 
Stranded Copper Wire Black PVC covered - 50mm? 
Wee ed 
Stranded Copper Wire Bare - 50mm? 

Compression Non-Tension Tee Joint for stranded HDC 
25mm? -25mm? 

16mm? & 25mm?-50mm? 

50mm?-50mm? & 70mm?-70mm? 

Single Bolt Compression Lugs for Copper 

12mm Hole For 16mm? Conductor 


12mm Hole For 25mm? Conductor 
12mm Hole For 50mm? & 70mm? Conductor 


Elpress deep driven earthing 
Elpress leading rod 
Elpress hardened steel tip 


Elpress extension rod 

Exothermic Weld 

Mould 50mm-14.3mm (5/8”’) rod tee. (Cat.No.CR2-4- 14250) 
Powder 90gram x 10 (Cat No. 90P10) 

Handle Clamp PK4 (Cat No. HCPK4) 

Tool Kit - flint gun, file brush, cleaning brush, scraper, & mould 
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1. FITTINGS AND CURRENT COMMODITY CODES 


E DRG | C.CODE DESCRIPTION 
E105 - Wood Pole 


231554 | Kicking block - Type 1 
231555 | Kicking block - Type 2 
231580 | Brace block - Type 1 
231586 | Brace block - Type 2 
- Wood pole - Universal pole — use two for “H’ Pole. 


Woeod-pole 


233148 | Crossarm member 


233149 | Crossarm member 

233155 | Crossarm member 

233180 | Crossarm member 

233240 | Crossarm member 

233510 | Crossarm strut 

233050 | Fuse Mounting Platform Single Pole 

233053 | Fuse Mounting X Arm & strut Spur 

235448 | Pole Transformer Platform/Fuse mounting xarm 

233300 | Pilot Insulator/Tx/Cable Support 

2333530 | Cressarnybrace 

233540 | Section strap 

233550 | Terminal strap 

233560 | Insulator Bracket 

235720 | Underground brace bars 

232583 | Insulator Bracket 

235730 | Underground tie straps 

235785 | Tie rod - Type 3 

235167 | Universal Steelwork: ABI 

232593 | Triggered Gap Support Bracket 

238800 | Square curved washer 

238885 | Square flat washer 

232370 | 'J' Bolt 

234500 | Anti-Climbing Guard 
Sinete Phase SureeArrester Bracket 
Surge Arrester Support “H’Pole 
Sue rester Support Bracket 
Mounting Crossarm support and support strut for surge arresters 
Phase Transformer 
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E DRG | C.CODE DESCRIPTION 


234813 | 11kV pin insulator 
234822 | 33kV line post insulator 
234830 | Insulator string: Porcelain 
234847 | Triggered Arc Gap 
235424 | Cranked Pilot Insulator Pin 
235412 | Pin 230mm 1OKN Ref 29 
235413 | Pin 305mm 1OKN Ref 31 
235423 | Pilot pin Ref 50-(50mm) 
235430 | Pilot Insulator Spindle: timber fix 
236100 | Clevis Ended Socket (300mm? HDA) 
232059 | Eyebolt 
236171 | Socket Tongue 
$50230 | Stand Off Insulator 
234320) | LIKV Gap-Type Surge Arrester 
232595 | Bolted Anchor Clamp 50mm? ACSR OHJ 142 
232596 | Bolted Anchor Clamp: 100/150mm? ACSR OHJ 142 
235120 | Ball Ended Eye Hook 
234322 | 11kV Surge Arrester 
234323 | 33kV Surge Arrester 
382652 | ABSD 400A Rating Low Level Actuation 
382653 | ABSD 400A Rating High Level Actuation 
231051 | Turnbuckle 
514950 to | Number Plate 
514958 
513547 | Circuit Identification Plate 
513640 | Safety sign 
513643 | Property Label and Safety Sign 
232765 | PVC Cable Saddle 50mm 
232767 | PVC Cable Saddle 61mm 
232769 | PVC Cable Saddle 73mm 
234602 | Cable Guard 50mm internal diameter 
234604 | Cable Guard 100mm internal diameter 
232985 | Pole Earth Wire Cover 
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E DRG | C.CODE DESCRIPTION 
235674 | Fibre Glass Parking Bar 
263201 | Live Line Tap - 100mm? 
070816 | Live Line Tapping Cable 95mm? 
235421 | Ties for Tapping Cable 95mm? 
Distribution Ties — 11kV Pin Insulators: 
Note: Pin Ins (11kV) 78mm neck 
235415 | Single Dist: Tie - Top 50mm? ACSR 
235416 | Single Dist: Tie - Top 100mm? ACSR 
235417 | Single Dist: Tie - Top 150mm? ACSR 
235418 | Single Dist: Tie - Side 50mm? ACSR 
235419 | Single Dist: Tie - Side 100mm? ACSR 
235420 | Single Dist: Tie - Side 150mm? ACSR 
Distribution Ties — 33kV Post Insulators 
Note: Post Ins (33kV) 120mm neck 
235431 | Single Dist: Tie - Top 150mm? ACSR 
235432 | Single Dist: Tie - Top 300mm? HDA 
235433 | Single Dist: Tie - Side 150mm? ACSR 
235434 | Single Dist: Tie - Side 300mm? HDA 
235435 | Double Dist: Tie - Top 150mm? ACSR 
235436 | Double Dist: Tie - Top 300mm? HDA 
235437 | Double Dist: Tie - Side 150mm? ACSR 
235438 | Double Dist: Tie - Side 300mm? HDA 
Distribution Ties - Tapping cable 
235421 | Twin Tie - 95mm? Aluflex 
Distribution Ties - HD Cu Cond 
235426 | Single Dist: Tie - Top .075mm 
235427 | Single Dist: Tie - Top .10mm 
235428 | Single Dist: Tie - Top .15mm 
235444 | Single Dist: Tie - Top 3/2.65mm 
235445 | Single Dist: Tie - Top 7/2.64mm 
Bolts etc 
232301 | M20 x 45 Bolts 
232302 | M20 x 50 Bolts 
232303 | M20 x 60 Bolts 
232304 | M20 x 70 Bolts 
- M20 Bolts (Pole) 
- (Locknuts not on Stock) 
235816 | Coach Screws 112mm x 12mm 


FOR JOINTS (OHJ ITEMS) REFER TO THE DOCUMENT ‘OVERHEAD LINE 
JOINTING CHARTS’ 
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Revision Log For Overhead Line Joints 


Changes made in version 1 


Section Notes about the change 


5 Full revision of content and style. 


Changes made in version 2 


Section Notes about the change 


5 Drawings and style revised. OHJ51, 66, 67 & 69 withdrawn. OHJ52, 
68, 71, 72 added. OHJ 10, 61, 114, 122, 124, 136, 137, 138, 139 and 
141 additions and revisions. 


Changes made in version 3 


Section Notes about the change 


5 OHJ 130 -commodity code corrected 2660355 266050 
OHJ 41 — 10mm hole double bolt 150&300 Bimetal discontinued 
and repalce by 12mm double bolt Bimetals. 


Changes made in version 4 Jan 01 


Section Notes about the change 
5 Name changed to Overhead Line Joints and moved from Section 7 to 
Section 5 
Section Notes about the change 
5 ABC end caps — range taking caps introduced - some commodity 
codes deleted 


Changes made in version 5 Jan 2002 


Section Notes about the change 
1 Reference to Network Performance & Standards 
changed to Technology & Standards Manager 
OHJ 6, 26 & 72 Photos added 
OHJ 144 E615 Steel Block Earth Clamp added 
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1. OVERHEAD LINE JOINTING CHARTS 


East Midland Electricity recognises that joints and connectors are critical components of the 
distribution system. The consequences of failure due to load or fault current have far reaching 
affects in terms of customer minutes lost and safety. 


The items contained in this Manual have been carefully selected and, in critical cases, 
specifically tested on the conductors used by East Midland Electricity. These are the only 
approved makes and types to be used on East Midland Electricity’s overhead line 
sytem. They shall only be obtained through East Midland Electricity’s stores. Direct purchase 
from manufacturers by Service Providers is forbidden. 


No other makes or types of joint or connector shall be used without the express permision of 
the Technology & Standards Manager, Asset Development. 
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OHJ 6 - House Service Fittings 


SECOND CRIMP | 


FIRST CRIMP 


OHJO06.SKF 


CONDUCTOR 
HARD DRAWN COPPER 
HARD DRAWN ALUMINIUM 
HARD DRAWN ALUMINIUM 
ANNEALED COPPER 
ANNEALED COPPER 
ANNEALED ALUMINIUM 


FOR CNE WIRES PIERCE INSULATION WITH PHASE CORE, 


INSERT WIRES CAREFULLY 


TOOL OUR840 MH50RB MH100/MD6 G10/Y35 


| CEs CXN-BG 
CRIMPS PER END 


COMMODITY CODE 261875 261876 261877 
COLOUR CODE BLACK-BLACK BLACK-SILVER SILVER-SILVER 
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OHJ 10 -‘C’ Tap - Copper 


OHJ10.SKF 


colonel eae ae Tee maar 
| 14 | | - | 2611420 | 2611420 | 
sie 

25 
ied 


2616400 | 2611400 2611420| 2611420] —| 2611440 


Po - | | 2611430] 2611430] - | 2611440 | 2611460 [2611470 
P35 | | - - zt tazo | - | 2611440 | 2611460 | 2611470, 
P| oso | - | - [| - [| - [ - feeitasofesiiaso[ - | - 
| 7 | - | - | - [| - [ -  | - [2611450 | 2611470 [2611490 
Fowooe | oS, es oe i Oe Be niasa | | 


BICC MH 100 (MD6) G10 (Y35) 


CAT No DIE DIE CRIMPS 
CEETAP SET Ss 


ET 
2611410 B TC5C 
2611430 D TC7C 
oa aan i Be 

2611450 F TC9C 

2611460 G 

2611470 H U-F 3 
2611490 J 


Must not be used to ‘Tee’ joint from tensioned lines. Crimp will damage conductor. 
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OHJ 15 — Aluminium Lug - Single Bolt 


HOLE DIA 14mm 
SUITABLE FOR 
M12 BOLTS 


OHJ15.SKF 


CONDUCTOR 
ACSR ALI ALLOY HARD DRAWN ALI 
| SIZE | STRAND| SIZE | STRAND | SIZE__|_ DIA | 
Pin? [mm? {mm | in? | mm? [mm | in? [| mm? | mm | TERMINAL 


COMM DIE SET 

CODE | MH100| G10 
(MD6) | (Y35) 

2615200 U698 


.04 | 40 | 6/1/3.00 | .04] 40 7/2.95 L20RL 12 2615230 | W659 | U659 
05 | 50 | 6/1/3.35 | .05 | 50 7/3.30 
10 | 100 | 6/4.72+ | .10 | 100 7/4.65 L34RL12 G 2615260 

7/157 


a2 a oe Ga 


U654 
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OHJ 20 — Aluminium Lug - Double Bolt 


HOLE DIA 14mm 
SUITABLE FOR 
M12 BOLTS 


OHJ20.SKF 


7mm RAD 


CONDUCTOR BICC) 
ACSR ALI ALLOY HARD DRAWN ALI CAT No COMM DIE SET 
epee STRAND ee ater | STRAND He ee JUMPER CODE | MH100 
el = 


TERMINAL 


.04 | 40 | 6/1/3.00 | .04 | 40 712.95 L20RL 12D 2615030} W659 | U659 
.05 | 50 | 6/1/3.35 | .05 | 50 7/3.30 
05 | 50 | 7/3.10 


10 | 100 | 6/4.72+ 10 | 100] 7/4.65 L34RL12D G |2615060 U654 
7/157 
# 


* ANGLED AT 30° # Y20 BH OR E22H HEAD 


Note 
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OHJ 26 — Copper Lug - Single Bolt 


COMPRESSION LENGTH 


LAST TWO DIGITS INDICATE BOLT SIZE 
E.G. L1Cl -12 WILL ACCEPT A 12mm BOLT 


CONDUCTOR 


OHJ26.SKF 
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HARD DRAWN COPPER CADMIUM COPPER 
STRANDED SOLID STRANDED 
STRAND Sw [ola Cu Eq: STRAND 
| mm | 


3/.147 | 3/3.73 
7/104 | 7/2.64 


19/.064 | 19/1.62 


Note: 

* Live Line Tapping Cable 
# Annealed Copper 

n Transformer Tailing 


CSAin?| in [| mm _ | TERMINAL 


} L1C1-12 
} L1C1-16 
1} LIGi-20 
} 


yiGa12 
} 
} L1C2-16 
} 
} L1C2-20 
} 
} 
} L1C3-12 
} 
} L1C3-16 


( 
} L1C3-20 
} 


} L1C4-12 


} 
}L1C4-16 


} 
} L1C4-20 
}) 


} 
YCA070FL12H 


} L9C-12 


7/179 | 7/4.55 |} 
19/.109 | 19/2.77 |} L9C-16 


For copper neutrals of waveform CNE cable use: 


} 
} L9C-20 
} 


CABLESIZE mm? | NEUTRAL mm? | DRG.SUF 
35 22 B 
95 60 H 
185 115 M 
300 115 M 
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COMM 
CODE 


2616100 
2616210 
2616220 


2616110 


2616120 


2616140 
2616150 


2616160 


2616170 
2616180 


2616190 


2615950 
2616310 
2616320 


2616330 


DIE SET 


MH100 | G10 
(MD6) | (Y35) 


W203 | U203 


U204 
U373 


U166 
U699 
U169 


Version: 5 
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OHJ 31 — Copper Lug - Double Bolt 


44mm 


38mm | COMPRESSION LENGTH | 


OHJ31.SKF 


DIA 14mm HOLES SUITABLE FOR M12 BOLTS 


CONDUCTOR BICC 
HARD DRAWN COPPER 
CAT No. 
JUMPER 
| in | mm | CSAin®| in [| mm_|_ TERMINAL 


comm | DIE SET 

CODE |MH100| G10 
(MD6) | (Y35) 

2615910| W203 | U203 


2615920 


} 
}L1C1-12D 


7/2.16 
3/3.37 
196/0.4 


3/.161 : : : 7/127 | 7/3.23 

3/.180 : : 

7/116 : L104-12D 
7/118 : 

7/.136 : 

19/0.86 


70 : 
= .150 | 7/.166 } L8C-12D 
70* = : 360/0.5 } 
.150 7/179 | 7/4.55 |} L9C-12D 
120° 37/2.06 150 | 19/.109 | 19/2.77 


Note: 


2615940 


2616050] W166 | U166 
2616060 


3/.147 | 3/3.73 : 3/.158 | 3/4.01 ]} 

7/104 | 7/2.64 : P 7/113 | 7/2.87 |} L103-12D Cc 2615930 
19/.064 | 19/1.62 . } 

. 


* Live Line Tapping Cable 
# Annealed Copper 
n Transformer Tailing 
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OHYJ 35 - Bi-Metal Lug - Single Bolt - ACSR, AAAC & HDA 


HOLE SUITABLE FOR 
M16 BOLTS 


CATALOGUE NO. 


IN 
CONDUCTOR STRANDING 
DIE INDEX NO. 
/ 


OHJ35.SKF 


PALM 


04 | 40 | 6/1/3.00 | .04 | 40 | 7/2.95 LB20RL16 W659 U659 
05 | 50 | 6/1/3.35 | .05 | 50 | 7/3.30 
40 | 6/1/3.00 | .04 | 40 | 7/2.95 | LLT 312/0.45| LB20RL16H# F  |2615470) Wé659 U659 
50__| 6/1/3.35 | .05 | 50 | 7/3.30 CABLE 


CONDUCTOR BICC 
CAT No DIE SET 
Hae a RAMOS STRAND __ S126 | De STRAIGHT COMM 
CODE | (MD6) | (Y35) 


100 | 6/4.72+ 100] 7/4.65 | LLT 589/0.45| LB34RL16H# 2615440 U654 
7/157 CABLE 


Note: 
# The compression barrel of this lug is counterbored to enable the sheath of the Live Line 
Tapping cable to be held captive. 
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OHJ 40 - Bi-Metal Lug - Single Bolt - 30° Palm - ACSR, AAAC & HDA 


HOLE SUITABLE FOR 
M16 BOLTS 


CONDUCTOR STRANDING 


DIE INDEX NO. 


OHJ40.SKF 


CONDUCTOR BICC 
ACSR ALI ALLOY HARD DRAWN ALL ALI CAT No DIE SET 
30° BACKWARD comm | MH100 | G10 
RAKED PALM CODE | (MD6) | (Y35) 
04] 40 | 6/1/3.00 | .04] 40 | 7/2.95 LB20RL16-30 wes9 | U659 
05} 50 | 6/1/3.35 |.05 | 50 | 7/3.30 
04 | 40 | 6/1/3.00 | .04] 40 | 7/295 |LLT 50 | 312/0.45 | LB20RL16H-30# H | 2615770 | wes9 | U659 
05 | 50 | 6/1/3.35 | .05 | 50 | 7/3.30 |CABLE 


.10 | 100 6/4.72+ | .10 | 100 7/4.65 |LLT 95 589/0.45 | LB34RL16-30H# E 2615740 U654 
7/157 CABLE 


Note: 
# The compression barrel of this lug is counterbored to enable the sheath of the Live Line 
Tapping cable to be held captive. 
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OHJ 41 - Bi-Metal - Double Bolt - ACSR 


saci HOLE SUITABLE FOR 
M12 BOLTS 


38mm 


DIE INDEX NO. 


a 
ey, 


CONDUCTOR STRANDING 


aes 
Ie, 


DISCONTINUED 


Ne 


CONDUCTOR BICC No Commodity Code 


50 ACSR LB20RL12D 2615500 
100 ACSR LB34RL12D 2615510 
150 ACSR LB42R12D 2615520 
300 HDA LB48A12D 2615530 


CONDUCTOR TWO BOLT FIXING 
30° FORWARD RAKED PALM DIE SET 


ACSR HARD DRAWN 
ALUMINIUM BICC CAT No DRG COMM 


STRAND STRAND (BURNDY) SUF CODE 
mm mm 


150 | 18/1/3.35 LB42R10DS-30 A 2615600 U790 
(YCA150R10D-B30) 


EE4694 
300 19/4.65 LB61A10DS-30 +Y20BH 
(YCA300A10D-B30) OR E22H 

HEAD 
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OHJ 42 - BLX Aluminium Lug - Raked 30 Degrees 


MIN. INSERTION LENGTH | 


XXmm? BLX 
DIE NO. XXX G10 
OVERLAP CRIMPS 3mm 
DIE NO. XXX G5 
W DIES BUTT CRIMPS 


3Y3H LYVLS 


LXXL 1 -nnH30 


FOR M16 STUD 


SINGLE HOLE FIXI 


(nn = STUD DIAM) CRIMP LENGTH 


OHJ42.SKF 


CONDUCTORS | FIXING STUD BICC COMM. 
mm? DIAM. mm REFERENCE CODE 


L18L1-12H-30 | 2615300 
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OHJ 43 - BLX Bi-Metal Lug - Raked 30 Degrees 


SINGLE HOLE FIXING FOR M16 STUD 


XXXmm BLX 


DIE NO. XXX 


G10 OVERLAP CRIMPS 3mm 


SY3SH LYVLs 


MIN. INSERTION LENGTH 


CRIMP LENGTH 


OHJ43.SKF 


CONDUCTORS BICC COMM. 
mm? REFERENCE CODE 


LB18L1-16H-30 | 2615700 


Pao LB34L1-16H-30 | 2615710 
LB55L1-16H-30 | 2615720 
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OHJ 46 — Copper Mid-Span Joint 


QO )))) 0) ) 5) 


CONDUCTOR BICC 
HARD DRAWN COPPER 
CAT No. COMM DIE SET 
| SIZE [| STRAND | Cu Eq: TENSION CODE | MHi00 | G10 
Lin? | in | mm_| CSAin’{_ in | mm _| SPLICE (MD6) | (Y35) 


| mm? | 
a ; : 203 
3/3.37 | 5 
cL 4 : ; 
2617410 | * 


7/2.87 Cc 2617420 a 


2617430 


Pt tt pe 
} 


Note: 


* THE MH100 TOOL MUST NOT BE USED FOR TENSION JOINTS AT LV or HV. 
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OHJ 52 — Copper Dead-End with Socket 


3uaH LYYLS| 


OHJ52.SKF 


D51NS-1C1 


CONDUCTOR 
HARD DRAWN COPPER 
| DIA _| Cu Eq: 
Pans] CSA Si an DEAD END 


3/.147 
7/104 
19/.064 


D51NS-1C3 


fcr ae 
8 : 
ante ; 
6 | 4. , 
5 , 
4 | 5. , 
D51NS-1C2 2612610 
ev He 3 , 
al le ae C | 2612620 
oa IP 1 ; 
32 1/0 | 8. 


} 
| 
} D51NS-1C4 2612630 
} 
} 


e THE MH100 TOOL MUST NOT BE USED FOR TENSION JOINTS AT LV or 
HV. 


} 
} 
} 
} 
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OHJ 55 — Aluminium Mid-Span Joint 


OJ) ))))))))) ) 7) 


aa STRAND Rae STRAND ear TENSION yaar | 


SPLICE yaar | 


CONDUCTOR BICC (BURNDY) 
CAT No SET 
COMM 
CODE 


022 7/2.06 SF5A U163 
(YDS2CA9) 
025 | 25 | 6/1/2.36 SF12R U698 
(YDS3R1-BG) 
03 | 30 | 6/1/2.59 SF13R 2617030 | U698 
(YDS2R7-BG) 
04 | 40 | 6/1/3.00 | 04] 40 | 7/2.95 SF20R F | 2617050 | U659 
6/1/3.20 (YDS248R-BG) 
05 | 50 | 6/1/3.35 | .05| 50 | 7/3.30 7/3.40 
05 | 50 | 7/3.10 SF9A G | 2617060 | U243 
(YDS249AT) 
12/7/2.59 
6/1/3.66 SF32R H | 2617070 | U654 
6/1/4.09 (YDS267R-BG) 


70 19/2.8 SF25A 2617090 | U249 
100 | 7/4.39 (YDS279AT) 


6/1/4.22 | .10 | 100 | 7/4.65 

6/1/4.72 | .10 19/2.84 

{7/4.39A+ SF34R 2617100 | U654 
{7/1.93S (YDS279R-BG) 

{6/4.72A+ 

{7/1.57S 


15 150 | 30/7/2.59 SFT44R L 2617110 | U305& 
(YDS319R) U316 

15 150 | 18/1/3.35 SFT42R 2617120 | U790 
iia BG) 


pie 30/7/2. cal. il 


300 | 19/4.65 SF61A 2617140 = 
(YDS300A) 


Note: 


# Y20 BH OR E22H HEAD 


* THE MH100 TOOL MUST NOT BE USED FOR TENSION JOINTS AT LV or HV. 
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OHJ 56 — Aluminium Non-Tension Joint for ACSR 


OQ) )) 


OHJ56.SKF 


A.C.S.R DIE SET 
SIZE COMMODITY G10 
mm? CODE (Y35) 


2617020 U654 
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OHJ 60 — Aluminium Dead-End — 300mm? HDA 


OHJ60.SKF 


AAC COMPRESSION TERMINATION 


SIZE BICC CAT: No | DRG | C. CODE | DIE SET 
| mm? | STRAND | 
Note: 
# Y20BH OR E22H HEAD 
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OHJ 61 — Aluminium Dead-End — Socket and 30° Dropper Plate for ACSR 


uw 
4 
Q 
& 
ie) 
r 
e) 


Note: 


K3 Denotes kit containing 2 bolt aluminium lug and backing plate 


* THE MH100 TOOL MUST NOT BE USED FOR TENSION JOINTS AT LV or HV. 


File Ref: Overhead Line Joints Feb 
2001.doc Page 21 of 46 Version: 5 


East Midlands Electricity Overhead Line Joints 
Overhead Line Manual Vol.1 


OHJ 62 - Cable Pin For Live Line Tapping Cable 


ALUMINIUM 
BAIL 


LIVE LINE 
TAP 


NY 
a) CABLEPIN 
CABLEPIN ny 
LIVE LINE 
BARREL HALF FILLED WITH OXIDE TAPPING 
CABLE 


INHIBITING COMPOUND AND SEALED 
WITH PLASTIC PLUG 


METHOD OF USE 


OHJ62.SKF 


LLT CABLE BICC CAT No DIE SET 
SIZE mm? (BURNDY) C. CODE MH100/(MD6) G10/(Y35) 


95 PA32R-12H30 2632110 W-249 U-249 
YEO95R10 
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OHJ 68 - Lugs For CNE Wavecon Cable 


12mm OR 16mm STUD HOLE 


CS 
S 


PHASE FITTING 


LUG WITH 12mm HOLE 


CABLE SIZE BICC CAT No DRG COMMODITY 
mmz2 SUF CODE 


Overhead Line Joints 
Overhead Line Manual Vol.1 


DIE SET 


BA185A3-12 5404490 UP185A3 UNA3 


LUG WITH 16mm HOLE 


DIE SET 


CABLE SIZE BICC CAT No COMMODITY 
mm? CODE 


BA70A3-16 5404410 UP70A3 UNA3-1 


BA120A3-16 | B | 5404470 UP120A3 UNA3 
BA185A3-16 5404520 UP185A3 UNA3 


BA300A3-16 | D_ | 5404560 UP300A3 UNA3 


Note: 
For neutral/earth lugs see OHJ26 (extract shown below for ease of reference) 


For copper neutrals of waveform CNE cable use: 


CABLESIZE mm? | NEUTRAL mm? OHJ26 
DRG.SUF 
35 22 B 
95 60 H 
185 115 M 
300 115 M 
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OHJ 71 - Compression Joint For CNE Wavecon Cable To ABC 


COPPER 
NEUTRAL / EARTH FITTING 


a 


OHJ67.SKF 


PHASE FITTING 


COPPER NEUTRAL EARTH FITTING 


CABLE SIZE ABC BICC CAT: No C. CODE DIE SET 
mm2 mm? CABLE ABC 
This fitting for 35 N/E -35 ABC is an OHJ ‘i 
35 N/E PSB35A25CK | 2621100 | 163 
but is shown in this table for ease of ae 


swe | 98120 | soasc-20an | seise00 race 


185 N/E 95/120 SC185C-29AH 5415230 Est. 
300 N/E 95/120 SC185C-29AH 5415230 U169 (C U658 


PHASE FITTING 


CABLE SIZE ABC BICC CAT: No C. CODE DIE SET 
mm2 mm? | CABLE | ABC | 


This fitting for 35 phase -35 ABC is an OHJ i 
35 PHASE PSB35A25CK | 2621020 | E173 E173 
but is shown in this table for ease of eee 


95 PHASE 95/120 SC95A3-29AH 5415200 poe UP95A3 


185 PHASE 95/120 SC185A3-29AH 5415160 pa UP185A3 
300 PHASE 95/120 SC300A3-29AH 5415210 UNAS & U658 
UP300A3 
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OHJ 72 - Bi-Metal Splice - PME Earth - 35mm ABC to 16mm Copper 


HY TI 


WT UTTL TA 


ML VIL Li 
2 
1 
( 
| 


MVE TN 


WY, WE 


| 
KEEP 


OHJ72.SKF 


| SIDE‘A’ | SIDE‘B’ | COLOUR -TOQLING | DIE SET COMMODITY 
| ABC | Cu_ | CODE CU CABLE CODE 


GaGaGac 810" _ 
G10 UBG 
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OHS 80 - Split Bolt Line Tap - Copper 


A/3 


1+ 
OHJ80.SKF 
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OHJ 90 — Adaptor Plate For Pole Termination 


50 | 
—t— | 
38 
BZ 
38 
B72 
46 
14 Dia 
l 
39 
14 Dia MATERIAL 
ELECTRICAL 
a“ GRADE COPPER 
5 4mm thick 
XK 
20 OHJ 90 
w2 
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OHJ 100 - BICC Wedge Taps, Bails And Accessories 


INSULATING INSULATING 
COMM COMPOUND SHROUD 
CARTRIDGE TOOL | (FOR INSULATED (FOR 
CODE AND BIMETALLIC | INSULATED 


JOINTS) JOINTS) 


2663070 GREEN Ye STRIP(BICC SMALL 
SMALL 2663060 | (HILTI503516 | GREEN | MP100 | WGC20055PAK | (BICC WGSS) 
2663050 | PACK OF 10) TYPE PACK OF 24) 
CC 581891 CC 2600910 CC 2662010 


WG04A-M | 2663010 
ALUMINIUM WG1A-M_ | 2663000 YELLOW 
WG2A-M | 2663020 | (HILTI 503524 | GREEN | MP100 MEDIUM 
WEDGES WG3A-M | 2663030 | PACK OF 10) TYPE 2 X 2 STRIP (BICC WGMS) 
WG10A-MH | 2663080 CC 581893 CC 2662020 
WG11A-MH | 2663040 


LARGE WGI1A-L | 2663100 YELLOW GREEN | MP200 2 X ¥2 STRIP 
WG5A-L_ | 2663090 TYPE 
WG1A-K1 | 2660500 YELLOW GREEN | MP100 
ALUMINIUM BAILS WG2A-K1 | 2660510 TYPE 
WG3A-K1 | 2660520 YELLOW GREEN | MP200 
TYPE 


WG1C-K1 | 2660550 YELLOW GREEN | MP100 
COPPER BAILS WG2C-K1 | 2660570 TYPE 
WGS3C-K1 | 2660560 
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OHJ 102 - BICC Aluminium Wedge Taps, Conductor Diameter Limits 


1. STANDARD WEDGES (ALL DIMENSIONS IN mm) 


DIAMETER OF 
CONNECTOR COMMODITY INDIVIDUAL COMBINED DIAMETER 
CONDUCTORS OF BOTH CONDUCTORS 


SMALL CONNECTORS, INSTALL & REMOVE - GREEN CARTRIDGE (MP100) 


WG03A-S 2663070 | =64.80 | 719 | 96 | 11.99 
WG1A-S 2663060 10.16 12.00 15.29 
WG2A-S 2663050 10.16 15.30 18.25 


MEDIUM CONNECTORS, INSTALL - YELLOW, REMOVE - GREEN (MP100) 


WG04A-M 2663010 12.92 18.59 


WG1A-M 2663000 18.60 22.00 
WG2A-M 2663020 22.01 
WG3A-M 2663030 25.80 28.35 


LARGE CONNECTORS, INSTALL - YELLOW, REMOVE GREEN (MP200) 


| = WGIAL | 2663100 | 9.9 | tt | 2500 | 27.00 

we2aAlL | | 98 701 29.00 
| WG3AL | CT || 9.1 81.00 
Pp WGO4AL | 0.07 28H 88.00 
| wGeAL TOT Tt 85.01 87.00 


2. HANDED WEDGES 
DIAMETER OF 
INDIVIDUAL COMBINED 
CONDUCTORS DIAMETER 
CONNECTOR COMMODITY MAIN TAP OF BOTH 
CODE (LARGE (SMALL CONDUCTORS 
GROOVE) GROOVE) 


| MIN | MAX | MIN | MAX | MIN | MAX | 


MEDIUM CONNECTORS, INSTALL - YELLOW, REMOVE - GREEN (MP100) 


14.00 


WG10A-MH 2663080 7.6 
6 19.85 


WG11A-MH 2663040 7. 


File Ref: Overhead Line Joints Feb 
2001.doc Page 29 of 46 Version: 5 


East Midlands Electricity Overhead Line Joints 
Overhead Line Manual Vol.1 


OHJ 110 - BICC Aluminium Wedge Taps For ACSR & AAAC (Part 1) 


CONDUCTOR ACSR 
| Rabbit | Mink | Horse | Racoon | 


Pe a OS ii | 
|_ Gopher | Weasel | Ferret | 
AL AREA AND 25 30 40 50 60 70 75 
708 | 777 | 900 | 1005 | 1098 | 1395 | 1230 | 
| Sommer | 6 | 2668060 
7/2.36 | 7.08 2663060 2663010 
30 
7/3.00 
Rabbit 
7/3.35 | 10.05 WG1A-M 
lees. 2663000 WG2A-M 
7/3.66 | 10.98 | 2663010 2663020 


60 
WG3A-M 
19/2.75 | 13.95 2663030 
Racoon 75 
12.30 WG2A-M 
2663020 
7/4.22 | 12.66 
100 
| os [a oss oe 
19/3.35 | 16.75 2663100 


N/A 
25 WG1A-S WG04A-M WG1A-M 
7/2.34 7.00 2663060 2663010 2663000 
40 WG2A-S WG1A-M 
AAAC 7/2.95 8.85 2663050 2663000 


50 WG2A-M 
7/3.30 


2663020 
100 WG1A-M WG2A-M WG3A-M 
7/4.65 | 13.95 2663000 2663020 2663030 


N/A - Not applicable 
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OHJ 110 - BICC Aluminium Wedge Taps For ACSR & AAAC (Part 2) 


CONDUCTOR —Aaae 


AL AREA AND —2ger a ge Agent ht Hazel _ oak 
me | eed 42 eel 72 ree 35 7/2. [ee ee 7/2.95 7/3.30 7/4.65 


laa | 75 Lge eee. pan | 


arsed Ei 7/2.36 WG1A-L WG1A-M 
WG1A-M 2663060 2663000 
2663000 


Rabbit Eo L 
a. ae 10.05 | WG2A-M Eo WG1A-M 


aE 2663020 Peeeaig | M | 2663000 
ACSR een 
2663030 
co mag 
7h “0 12.30 | WG2A-M N/A WG1A-M 2663030 WG3A-M 
2663020 2663000 2663030 


oT ln ss 
19/3.35 | 16.75 2663090 
load es 
7.00 _| WG1A-M 2663060 2 2663000 
AAAC 7/2.95 | 8.85 N/A WG1A-M | WG2A-M 


2663000 | 2663020 


WG1A-M_ | WG2A-M WG3A-M 
2663000 | 2663020 2663030 


N/A - Not applicable 
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OHJ 112 - BICC Aluminium Wedge Taps For HDA 


CODE NAME GNA LY BLUE BEETLE 
rs tapas te eta 
AREA & eee 60 100 100 

Lae a eres Reven cea Ria nein nevad Ratan Reon ean 
pees | 12.00 | 62 

7/2.06 WGI1A-S WG2A-S 
2663060 2663050 

7/2.21 

3/3.35 


WG04A-M 
2663010 


BOTTLE | 7/3.66 

7/3.78 
had aE 

7/4.39 

19/2.67 


WG2A-M 
2663020 


50 

pr | a ns wa2ns wataw 
60 2663050 2663000 
713.40 
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OHJ 114 - BICC Aluminium Wedge Taps For HDA, Annealed Aluminium, ABC 


CONDUCTOR HARD DRAWN ALUMINIUM ANNEALED 
ALUMINIUM 
AREA & 22 25 25 50 100 25 50 
STRANDING 7/2.06 7/2.21 3/3.35 7/3.10 7/4.39 7/2.14 19/1.78 
|imm | 2 | es | 72 | 00 | 132 | oa | am | 


WG1A-M 
ANNEALED 2663000 


ALUMINIUM WG2A-S 2663050 WG2A-M WG2A-S 2663050 


2663020 


WG1A-S WG1A-M 

2663060 2663000 WG1A-S WG2A-S 
AERIAL 2663040 2663050 
BUNDLE WG2A-S \_, 2663050 


CONDU- Uiaeriall saee-le easssere) WG04A-M WG1A-M | WG2AM WG1A-M 
CTOR 19/2.14 2663080 2663010 2663000 2663020 2663000 2663000 
[fefal ns 
19/2.52 | 11.55 2663010 


Note: 
To connect ABC to ‘annealed aluminium’, 'ABC' and ‘concentric hybrid cable’ use insulation 
piercing connectors OHJ 140. 
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OHJ 120 - BICC Aluminium Wedge Taps For Hard Drawn Copper To Hard Drawn 


Aluminium 
CONDUCTOR HARD DRAWN ALUMINIUM 
AREA & 22 25 25 50 100 


STRANDING 7/3/10 


WG11A-MH 


2663040 
HARD 
DRAWN 
WG1A-M 
COPPER 2663000 
WG2A-M 
2663020 
WG1A-M 
. 2 2663000 
70 WG04A-M 
7/3.55 10.65 2663010 
Note: 


The assembly should be fully encapsulated using sealing compound 
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OHJ 122 - BICC Aluminium Wedge Taps For Copper To Annealed Aluminium, Aerial 
Bundled Conductor 


CONDUCTOR 
AREA & 
STRANDING 


ALUMINIUM WGI1A-S 2663060 


ta 78 


35 
7/2.52 


in dulaii 
19/1.78 
seer |lsea 
19/2.14 WG10A-MH 
Esra 
19/2.52 11.55 


WGI1A-S 2663060 


AERIAL 


BUNDLE 2663080 


CONDUCTOR 
AREA & 
STRANDING 


ANNEALED COPPER 


14 16 14 16 16 32 
7/1.63 7/1.70 7/1.63 7/1.70 3/2.64 7/2.46 
m | mm | aco | sxo | ao0 | s:0_| 
ANNEALED Ears WG03A-S 2663070 WGO03A-S 2663070 
ve a 


HARD DRAWN COPPER 


WG1A-S 


2663060 WG2A-S 


2663050 


2663050 
2663010 
2663010 2663000 


WGI1A-S 2663060 


WG10A-MH = 2663080 


HARD DRAWN COPPER 


32 35 35 50 50 70 
3/3.75 7/2.64 3/4.09 7/2.95 3/4.54 7/3.55 


mo} ola ged 
5 WGI1A-S 2663060 WG2A-S WG04A-M 
ANNEALED ue a 2663050 2663010 


ALUMINIUM WG2A-S 


fei, 78 


35 
7/2.52 


50. 
19/1-78 


WG2A-S 
AERIAL 


BUNDLE 


95 
19/2.52 11.55 


Note: 


70 WG04A-M 2663010 
19/2.14 


8.81 9.86 


2663050 WG1A-M 2663000 


WG04A-M 


2663050 2663010 


WG04A-M 
2663010 
WG2A-M 
2663020 


WG1A-M 2663000 


For ABC to aluminium or copper open wire use transitional IPC OHJ 140 


Where conductor combinations are bi-metallic, the assembly must be fully encapsulated 


using sealing compound 
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OHJ 124 - BICC Aluminium Wedge Taps For Hard Drawn Solid Copper To Annealed 
Aluminium, Hard Drawn Aluminium. 


CONDUCTOR HARD DRAWN SOLIDCOPPER 


. WG2A-S 
2663060 2663060 2663050 


WGI1A-S WG2A-S WG2A-S WG2A-S 
2663060 2663050 2663050 2663050 
WGI1A-S WG1A-S WG2A-S WG2A-S 
2663060 2663060 2663050 2663050 
WG2A-S WG1A-M | WGI1A-S 
2663050 2663000 2663000 


Where conductor combinations are bi-metallic the assembly must be fully encapsulated using 
sealing compound 


Note 
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OHJ 130 - BICC Aluminium Bail 


OHJ130.SKF 


CONDUCTOR RECOMMENDATIONS 


COMMODITY ACSR ALUMINIUM ALLOY 
CODE | SIZE | STRANDING | SIZE | STRANDING 
| omm? | mm | mm? | mm 


25 
30 
WG1A-K1 2660500 40 
50 


60 7/3.66 
70 19/2.79 
WG2A-K1 2660510 75 7/4.10 
80 7/4.22 
6/4.72+7/1.57 


WG3A-K1 2660520 19/3.35 


Note: 
1. Installation Cartridge - HILT] YELLOW 
Removal Cartridge - HILT| GREEN 
2. Tool for WG1A-K1 &WG2A-K1 - MP100 
Tool for WG3A-K1 - MP200 
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BICC COMMODITY 


CAT No CODE 


OHJ 132 - BICC Copper Bails 


OHJ132.SKF 


Overhead 


Line Joints 


Overhead Line Manual Vol.1 


SIZE 


CONDUCTOR CONDUCTOR RECOMMENDATIONS 


DIAMETER HARD DRAWN COPPER CADMIUM COPPER 
LIMITS (mm) SIZE STRANDING 


WGI1C-K1 2660550 


4.88 7.60 16 022 | 7/.064 7/1.63 
025 | 3/.104 3/2.64 
7/1.70 


.017 
022 
022 
025 
035 
035 
.040 


STRANDING 
3/.093 | 3/2.36 
7/.069 7/1.75 
3/.105 | 3/2.67 
71.073 7/1.85 
7/.086 7/2.18 
3/.131 3/3.33 
7/.093 7/2.36 


WG2C-K1 2660570 


7.61 9.60 32 .050 | 3/.147 | 3/3.73 
058 | 7/.104 | 7/2.64 

.060 | 19/.064 | 19/1.62 

060 | 3/.161 3/4.09 

075 | 3/.180 | 3/4.57 

075 | 7/.116 7/2.95 

075 | 7/.118 7/3.00 

3/3.75 


.040 
.050 
.050 
.060 


3/.141 
7/.103 
3/.158 
7/113 


3/3.58 
7/2.62 
3/4.01 
7/2.87 


WG3C-K1 2660560 
Note: 
1. Installation Cartridge 


Removal Cartridge 


2. Tool 


9.61 11.60 70 100 | 7/.136 7/3.45 .075 
7/3.85 


- HILT] YELLOW 
- HILTI GREEN 


- MP100 
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OHJ 133 - ‘H’ Crimpet For ACSR and 300mm” HDA 


OHJ133.SKF 


CONDUCTOR mm? | CATALOGUE | COMMODITY 
NUMBER CODE DIE SET 
150 YFR 815 2354410 P-YFR 


300 YFR 915 2354420 P-YFR 


P - YFR Die for use with Y46 HYPRESS only 
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OHJ 136/7 — Tension & Non - Tension A.B.C. Insulated Joint 


RING (elastomere) 
SLEEVE (aluminium) 


INSULATED COVER (thermo - plastic) 
yo Crimping sequence 


TT ddl PITTI eS / 
A HEH, ifm Ht = 
I, 


CONDUCTORS | RING COLOUR OHJ REFERENCE | COMMODITY | TENSION OR 
mm? CODE NO. (SICAME) CODE NON-TENSION 


120 120 pink pink | OHJ137 2620040 EITHER 


OHJ136 | _MJPT 95 2620030 EITHER 


| white | OHJ136 | MJPT 95 - 70 2621080 NON-TENSION 
OHJ136 | MJPT 95 - 50 2621070 NON-TENSION 
| red | OHJ136 | MJPT 95 -35 2621060 NON-TENSION 


70 50 white ellow | OHJ137 | MJPT 70 - 50 2621050 NON-TENSION 


OHJ136 | MJPT 70 - 35 2621040 NON-TENSION 


orange | OHJ136 | MJPT 70-25 2621030 NON-TENSION 


yellow OHJ137 MJPT 50 2620020 EITHER 


red OHJ136 | MJPT 50-35 2621020 NON-TENSION 


OHJ136 | MJPT 50 - 25 2621010 NON-TENSION 


a per OHJ137 MJPT 35 2620010 EITHER 
OHJ136 | MJPT 35 - 25 2621000 NON-TENSION 
© 
a a a) | | 


CONDUCTOR APPLICATION TOOLING EQUIVALENT 
mm2 DIE SETS 
FULL OR NON-TENSION G10/ Y35 E173 U173 UBG 
25 TO 95 (for E140 use UBG) 


| WON-TENSION ONLY TENSION ONLY MH 100/MD6 - 8 WBG W173 
(for E140 use WBG) 
FULL OR NON-TENSION G10/ Y35 E215 U215 


Note: 


1. Use the die set as indicated on the fitting or equivalent as shown in the table. 
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OHJ 138 - Copper Palm A.B.C.Insulated Lug 


RING (elastomer) | 
SLEEVE (aluminium) 
| 


| ae 


Greased: 


\INsULATED COVER 
Crimping moqlience =, (thermo plastic) 


OHJ138.SKF 


PALM 
(copper) | 


CONDUCTOR | COLOUR | HOLE STUD | REFERENCE COMM. 
mm? CODE DIA. (SICAME) CODE 
Red CPTAU 35 2622000 


CONDUCTOR TOOLING EQUIVALENT 
mm2 DIE SETS 
G10 / Y35 E173 U173 UBG 
(for E140 use UBG) 
25 TO 95 
MH 100/MD6 - 8 WBG W173 
(for E140 use WBG) 


Note : 


1. Use the die set as indicated on the fitting or equivalent as shown in the table. 
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OHJ 139 - Aluminium Palm A.B.C. Insulated Lug 


RING (elastomer) | 
SLEEVE (aluminium) 


Banaczecesl 


\i| 
INSULATED COVER 


Crimping sequence, —., , thermo plastic) 


OHJ139.SKF 


PALM 
(aluminium) 


CONDUCTOR | COLOUR | HOLE STUD | REFERENCE COMM. 
mm? CODE DIA. (SICAME) CODE 
a cerass | 2623000 


CONDUCTOR TOOLING EQUIVALENT 
mm2 DIE SETS 
G10 / Y35 E173 U173 UBG 
(for E140 use UBG) 
25 TO 95 
MH 100/MD6 - 8 WBG W173 
(for E140 use WBG) 


Note : 


ie Use the die set as indicated on the fitting or equivalent as shown in the table. 
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OHJ 140 - Insulation Piercing Connectors and End Caps for A.B.C. 


Manufacturer Ref No. Insulation piercing connectors - ABC Commodity 
Code 


TTD 151 F | 25-95 / 6-35mm? 290322 
TTD 201 F | 35-95 / 25-95mm? 290323 
KZ- RSS INBP 2NBP_ | 50-150 / 2x 6-35mm? S010 1 2x 6mm (2 Series exis) Service exits) — 2080 


| Sicame | TTD | =TTD301 | | 50-120 / 50-120mm2 sis 120 / 50-120mm? | 200331 | 


Sicame NTD 3012 EF | Transition connector 290347 
35-95 ABC / 7-95 Bare (Al or Cu) 


Code 


|Mosdorfer-CCcL| Push-on - 16/95mm2 290352 
[Mosdoreccot [| Push-on = 1207 290853 


102L022- | Heat Shrink — 35/120mm?  (10-20mm dia) 550200 
135/239 


NB This information is repeated in Vol 1, Section 6, ABC Overhead Lines ‘Fittings & 
Coomodity Codes’ 
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OHJ 141 - Live Line Clamps For Aluminium And Copper Conductors 


178 (min.) 
ap fully open 


Ike 


Net 


OHJ141-r.SKF 


CCL LIVE LINE CLAMP GA ALC2.2 AND CLC2.2 


ALUMINIUM 
CCL GA ALC2.2 
ACCEPTABLE CONDUCTOR 
DIAMETER RANGE COMMODITY 
| MAINmm | TAPmm__ CODE 
| MIN | MAX [ MIN [| MAX | 
COPPER 
CCL GA CLC2.2 


ACCEPTABLE CONDUCTOR 
DIAMETER RANGE COMMODITY 
| MAINmm | TAPmm__ CODE 
| MIN | MAX | 
4.0 15.0 


| MIN | MAX | 


CURRENT RATING 800 AMPS 


MUST COMPLY WITH MECHANICAL AND ELECTRICAL 
REQUIREMENTS OF B.S. EN61284, B..S 3288 AND E.S.I. 43.92 
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'U' Bolt Torque 60 Nm (45 lb/ft) 


Tightening Sequence 


'U' Bolt Torque 60 Nm (45 lb/ft) 
Tightening Sequence 
A-B-C-D 


ACSR Conductor Clamp 


30 mm? Weasle 
40 mm” Ferret 
50 mm? Rabbit 3 Bolt Clamp 
60 mm” Mink 

75 mm* Racoon 
100 mm? Dog 
150 mm? Dingo 4 Bolt Clamp 


(Not to be used for 150 mm” Wolf) 


Commodity Code 


232, 595:0 


232 596 0 
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OHJ 143 - Back Plate Complete With Nuts & Washers 


Yuh 
Uh, 
Uitte 

Whe 


: a af fo 


Commodity Code 261 793 0 


OHJ 144 — Steel Block Earth Clamp E615 


Commodity Code 512 261 
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1. FITTINGS AND CURRENT COMMODITY CODES 


E DRG | C.CODE DESCRIPTION 


E111 | 231555 | Wood Stay Block 

E401 235717 | Stay Rod - Type 1 

E401 235718 | Stay Rod - Type 2 

E402 231500 | Concrete Stay Block* 

E403 234842 | Stay Insulator Type 1 

E403 234843 | Stay Insulator Type 2 

E403 935541 | Stay Insulator Link 

E404 231053 | Single 12" Disc Screw Anchor 

E405 231052 | Twin 12" Disc Screw Anchor 

E413 231054 | 3.0 m Standard length Anchor Rod 
E413A 231055 | 2.0 m Anchor Rod 

E414 231051 | Turnbuckle 


E406 235572. =| Pole Top Make Off 
E406 235511. | Stay Grip (Dead Ed) 
E406 235581 | Stay Splice 


E406 935571 | Pole Top Make Off 
E406 235512 | Stay Grip (Dead End) 
E406 235582 | Stay Splice 


E407 232590 | Stay Outrigger Bracket 


E408 | 236667 | Stay Strap 
E410 235780 | Tie Rod For Strut Pole 


E412 231050 | Screw In Ground Anchor* 
E412 588000 | Socket Wrench* 


7 239307 ‘| Stay Strand (7/3.25) 
: 239317. | Stay Strand (7/4.00) 
7 235150 | Staywire Markers 


506453 _~=~| Fence Post 
506447 | Rail for Post and Rail Fence 


* LV services only 


File Ref: Stay Fittings & Commodity Codes 
Feb 2001.doc Page 3 of 4 Version: 2 


East Midlands Electricity Stay Fittings & Commodity Codes 
Overhead Line Manual Vol.1 


This Page Is Intentionally Blank 


File Ref: Stay Fittings & Commodity Codes 
Feb 2001.doc Page 4 of 4 Version: 2 


Distribution Business 


Design of ABC 
LV Overhead Lines 


East Midlands 
Electricity 


Database Ref: 33 


File Ref: Design of ABC Lines 


Manual Name: Overhead Line Manual 


Feb 2001 Vol.1 
Version Prepared by Approved by Issue Date 
3 Tony Haggis See Database 02/2001 


East Midlands Electricity Design Of ABC LV Overhead Lines 
Overhead Line Manual Vol.1 


Revision Log For Design Of ABC LV Overhead Lines 


Changes made in version 1 


Section Notes about the change 


6 Full revision of content and style. 


Changes made in version 2 


Section Notes about the change 


6 Inclusion of ref. to drawing EME LV208A in section 13.2. 
Reference to COP 15 in Section 14.9 


Changes made in version 3 


Section Notes about the change 
6 Text revised / clarified. Temporary Earthing changed to Operational 
Earthing and content changed. Reference to ABC Network Switch 
included 


File Ref: Design Of ABC Lines Feb 2001. 
doc Page 2 of 12 Version 3: 


East Midlands Electricity Design Of ABC LV Overhead Lines 
Overhead Line Manual Vol.1 


CONTENTS 

1. GENERAL 5 
2. CARE OF XLPE INSULATION 5 
3: CURRENT RATINGS 5 
4. PROTECTIVE MULTIPLE EARTHING 5 
5. OPERATIONAL EARTHING 6 
6. MAINS 6 
Te STAYING ARRANGEMENTS 6 
8. CONDUCTOR TYPES AND WORKING STRESS 6 
9. TENSION CLAMPS 6 
9.1 Tension Clamps up to and including 95mm? ABC 6 

a 

10. SUSPENSION CLAMPS AND WEAK LINKS 4 
10.1 Suspension Clamps - 35mm? 2 Core 7 

10.2 Suspension Clamps - 35mm? 4 core to 95mm? 7 

- 

10.4 Weak Links 2 

11. TENSION JOINTS 8 
11.1. Main Line Joints 8 

12. NON-TENSION JOINTS 8 
12.1 ABC to ABC 8 

12.2 ABC to Open Wire 8 

12.3. ABC to Underground Cable 8 

12.4 ABC to Pole Mounted fuses / Network Switches 9 

12.5 Temporary Disconnection of ABC 9 

12.6 Reconnection of ABC 9 


13. SERVICES ATTACHED TO BUILDINGS 10 


File Ref: Design Of ABC Lines Feb 2001. 
doc Page 3 of 12 Version 3: 


East Midlands Electricity 


14. 


1s. 


Design Of ABC LV Overhead Lines 


Overhead Line Manual Vol.1 


13.1 Wall Clamp/Bracket 

13.2 Wall Cleat 

13.3. Service Connections 

13.4 ABC Service Distribution Box 

13.5 Maximum Span Lengths for ABC Attached To Buildings 
13.6 Conductor Erection Sags for ABC Attached To Buildings 
13.7 Undereaves Services (Mural or Facade Wiring) 

13.8 Hybrid Service Cable 

13.9 Service Cut-Out Terminations ABC and Hybrid 

JOINT CONSTRUCTION 


ABC INSTALLED WITH OPEN WIRE OR OTHER ABC SYSTEMS 


File Ref: Design Of ABC Lines Feb 2001. 


doc 


Page 4 of 12 


10 


10 


10 


10 


10 


10 


11 


12 


12 


12 


12 


Version 3: 


East Midlands Electricity Design Of ABC LV Overhead Lines 
Overhead Line Manual Vol.1 


1. GENERAL 


All LV overhead mains and services are to be designed, constructed and maintained using 
Aerial Bundled Conductor (ABC) in accordance with ESI Standards 43-12, 13 and 14. The 
sizes available are: 


2 . 
2 & 4 core 35mm‘ — service spans only 
2 ; 
4 core 95mm” . — mains and large services 


Note: 25mm?, 50mm?, 70mm? and 120mm? are no longer standard equipment. Details of 
these superseded sizes are included for reference in grey text. 


2. CARE OF XLPE INSULATION 


Care shall be taken, when handling and running out the ABC to prevent damage to the XLPE 
insulation at positions where the ABC may come into contact with abrasive surfaces. 


3. CURRENT RATINGS 


Refer to the document ‘ABC Design and Erection Tables LV Mains and Services’ 


4. PROTECTIVE MULTIPLE EARTHING 


The system is designed for use with protective multiple earthing. See Code of Practice - E6 - 
Protective Multiple Earthing 


All earth electrode installations shall be made using black PVC insulated 16mm? stranded 
copper conductor. The connection to the ABC main shall be made by a short tail of 35mm? 
ABC neutral conductor using an insulation piercing connector. This is to allow for proving 
the neutral dead before connecting the electrode. 


Where the connection is made on a through main, the earth cable shall be tied to the main 
with a plastic cable tie 100mm minimum from the end of the insulation piercing connector 
(IPC). 


The earth conductor shall be shrouded with PVC tubing or similar from ground level to a 
height of 2.4m. 
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3. OPERATIONAL EARTHING 


Operational earths have to be applied to LV systems in accordance with the Distribution 
Safety Rules during dead line working. 


On ABC systems Approved operational earthing facilities shall be provided either during new 
construction or immediately prior to dead working at: 


1. Pole transformers on the ABC from the feed side of the LV fuse or the first pole out. 
2. Either side of system open points 
3. At terminal poles 


4. At sufficient additional positions such that the earths can be visually traced to the 
point of work. 


6. MAINS 
This Specification is in accordance with the requirements of the Electricity Supply 


Regulations 1988, The Overhead Lines (Exemption) Regulations 1990 and ESI Standards 43- 
12, 13 and 14. 


7. STAYING ARRANGEMENTS 


Refer to the document ‘ABC Design and Erection Tables LV Mains and Services’ and 
‘Design of Stays for Overhead Lines’ 


8. CONDUCTOR TYPES AND WORKING STRESS 


Refer to the document ‘ABC Design and Erection Tables LV Mains and Services’ 


9. TENSION CLAMPS 


9.1 Tension Clamps up to and including 95mm? ABC 


Tension clamps with insulated inserts are to be used at all terminals, and angle poles over 60° 
deviation. They can also be used on angles smaller than 60° if necessary, but suspension 
clamps are preferred. Light duty tension clamps must be used for services only. 
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10. SUSPENSION CLAMPS AND WEAK LINKS 


The ABC is suspended at intermediate poles by means of a suspension clamp. Suspension 
clamps shall be attached to the pole by means of hook bolts with keeper plate. 


10.1. Suspension Clamps - 35mm? 2 Core 


A light duty suspension clamp with insulating inset should be used at straight line positions 
and at angle poles up to 30° of line deviation. 


10.2 Suspension Clamps - 35mm? 4 core to 95mm 


A heavy duty clamp with integral roller shall be used at straight line positions and at angle 
poles not exceeding 60° of line deviation. 


10.4 Weak Links 


Weak links are to be used on 35mm” & 95mm? ABC. They are to be fitted at all suspension 
poles, unless otherwise stated, between the pole fixing bolt and suspension clamp in order to 
quickly release the attached fittings when a large, sudden load (e.g. falling tree) is imposed on 
the ABC. 


Weak links, designed to fail at a load of 7.5KN, are not to be fitted to the following: 


1) Suspension angles. 
2) Terminal or section poles. 
3) At poles with underground cable connected. 
4) In LV spans which contain any crossing such as: 
¢ power/telecommunication overhead lines 
e road, rail, river and canal 
and/or 
e in situations where fallen ABC would constitute a dangerous occurrence. 
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11. TENSION JOINTS 


11.1 Main Line Joints 


Full tension insulated mid-span compression joints may be used to connect one end of a drum 
of ABC to another to avoid unwanted off-cuts. Only one joint per phase, per section, is 
permitted. (See the document ‘Jointing One Drum of ABC to Another’.) 


12. NON-TENSION JOINTS 


12.1 ABC to ABC 


All branch joints for ABC to ABC shall be made using - Insulation Piercing Connectors 
(IPCs). 
Normally these are single take-off but multiple take offs (two or more) are available. 


Connections using IPC, in particular on the neutral conductor, must be limited to a maximum 
of three per pole. Service connections of more than 3 per pole should be made using the ABC 
Distribution Box. 


Insulation piercing connectors shall be applied over the insulation of the conductor and 
tightened using the appropriate spanner or torque wrench. 


Note: 


IPCs are not to be used for making or breaking load. The application of IPCs in on-load 
and post-fault conditions is forbidden. 


12.2 ABC to Open Wire 


ABC to Open Wire (Copper & Aluminium) — use transition insulation piercing connectors to 
connector the ABC jumper to the bare conductor. 


12.3. ABC to Underground Cable 


ABC to underground cable - use ABC to CNE compression connectors OHJ71 to extend the 
cables cores with ABC conductor. The ABC tails shall then be connected to the ABC line 
using IPCs. 


Underground cables shall not be jointed directly onto tensioned ABC lines. 
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12.4 ABC to Pole Mounted fuses / Network Switches 


Use OHJ138 - Copper Palm ABC Insulated Terminal Lug to connect an ABC jumper into 
400 amp LV pole mounted fuses. 


The 245 amp ABC Network Switch is equipped with integral insulation piecing connectors 
that accept ABC directly. 


12.5 Temporary Disconnection of ABC 


Temporary disconnection of a branch or cable by removal and subsequent replacement of the 
same IPC onto the same part of the ABC conductor is not permissible. A new IPC must be 
applied to an undamaged section of conductor. 


Where an IPC has been removed the penetrations of the core insulation must be degreased 
and sealed with a self amalgamating tape, to prevent the ingress of moisture into the 
conductor strands. 


The recommended method of temporary disconnection is to cut the ABC jumper and insulate 
the cut ends with push-on cable caps. Re-connect by one of the methods shown below. 


12.6 Reconnection of ABC 


IPCs are not to be used for making or breaking load. The application of IPCs in on-load and 
post-fault conditions is forbidden. 


Where a branch or cable must be re-connected there are three alternatives: 


1. Remove the load from the branch or cable and connect to a live ABC main under 
no-load. 


2. Make the ABC main dead and re-connect the branch or cable whilst dead. 


3. Install a set of 400 amp ‘J’ type pole mounted fuses or 245 amp ‘N’ type ABC 
Network Switch. 


NOTE 


Pole mounted fuses and ABC Network Switches shall not normally be installed on new ABC 
systems or network extensions where the new system can be energised under no-load. They 
are to be used only at: 


Pole mounted transformers - main protection (400 amp ‘J’ type only) 
LV open points intended for back feeding (400 amp ‘J’ type or 245 amp ‘N’ type) 


Re-connections points after disconnecting cables or ABC branches after for fault, damage, 
diversion etc. 
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13. SERVICES ATTACHED TO BUILDINGS 


Two-core and four-core services shall be terminated between the service pole and building 
using tension clamps. For pole fixing use the coach screw hook and Rawlbolt hook anchor. 
The wall clamp/bracket can be used for spans up to 10 metres. 


13.1 Wall Clamp/Bracket 


This is used to cleat the ABC to the wall and to take small overhead spans (maximum 10m) 
and deviation angles (20° maximum) up to 95mm? four core. 


13.2. Wall Cleat 


A PVC cleat designed and tested to take all sizes of 2 core and 4 core ABC bundles. Three 
sizes of stand-off are available, 10, 50 and 100mm. 


13.3. Service Connections 


Insulation piercing connectors shall be used for single phase services up to, and including, 
three per pole. Two single phase services may be taken from one insulating piercing 
connector where the design allows this. 


13.4 ABC Service Distribution Box 


The box is used to distribute four to six ABC services from a service pole. Either fixing straps 
or coach bolts are to be used to fix the box to the pole. A four-core 95mm? ABC supply is 
required and together with all service cables, is to be led into the box through the soft 
material in its base. The box is weatherproof and it is important to make sure the front cover, 
which has a safety sign affixed to it, is securely fastened. Connections may be made (with 
care) with the box live. 


13.5 Maximum Span Lengths for ABC Attached To Buildings 


>) 


Refer to the document ‘ABC Design and Erection Tables LV Mains and Services 


13.6 Conductor Erection Sags for ABC Attached To Buildings 


sf 


Refer to the document ‘ABC Design and Erection Tables LV Mains and Services 


File Ref: Design Of ABC Lines Feb 2001. 
doc Page 10 of 12 Version 3: 


East Midlands Electricity Design Of ABC LV Overhead Lines 
Overhead Line Manual Vol.1 


13.7. Undereaves Services (Mural or Facade Wiring) 


The ABC shall be attached to the building by means of insulated stand-off wall cleats spaced 
at intervals not exceeding 1m. Cleats shall provide a spacing of not less than 10mm between 
the surface of the building and the insulation of the bundle. When spanning from one building 
to another, either wall mounted cable clamp brackets (maximum deviation 20°) or suspension 
clamps (maximum deviation 40°) can be used for spans up to 10m. 


For spans greater than 10m or deviations greater than 40° tension fittings shall be used. 


If attaching ABC to a building using a tension clamp, the clamp shall be attached using either 
a corner bracket, face wall bracket, Rawlbolt hook anchor (building) and coach screw hook 
(pole) as appropriate. The maximum tension on buildings is limited to 1.3kN. 


The route of the ABC two-core or four-core main should be best sited to suit each situation 
but ideally, should be tucked away into the eaves. Single core services can be connected to 
this main in the ways indicated in this section. For example, it would be preferable on outside 
meter boxes to take the ABC direct into the cut-out using PVC conduit. Services to indoor 
positions could either be undertaken using either ABC or hybrid cable, taking care to protect 
the cable through the wall and inside the property as specified. Additional mechanical 
protection is illustrated on drawing Numbers EME LV219 and LV220. Routes of ABC 
facade wiring are to be designed and laid out accordingly to site conditions and customer 
preferences. Typical layouts for multiple and single connections are indicated on drawings in 
this document, the document ‘Overhead Line Services’ and the Service Survey Manual. 


NOTE 


1. All service cables less than 2.4m from external ground level (1.8m internal) 
will require conduit protection as follows: 


a. ABC service: Suitable flexible PVC conduit to the cut-out. 
b. ABC service to meter cubicle: Suitable solid PVC conduit to meter box. 


c. ABC or hybrid service: Suitable solid PVC conduit externally and 
flexible PVC conduit internally. 


2. For hybrid to ABC, or ABC to ABC connections, use insulation piercing 
connectors, or a combination of IPCs and insulated compression splice. 
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13.8 Hybrid Service Cable 


House service mural (undereaves) wiring may be undertaken with PVC or XLPE insulated 
solid aluminium phase, copper concentric neutral ‘Hybrid’ cable if preferred. 


The use of Hybrid Service Cable is limited to underground mains or surface wiring and is 
NOT to be used as an aerial cable. 


To prevent the ingress of moisture into the cable and ultra violet light damage to the phase 
insulation, a heat shrink or cold shrink cable termination must be applied to the break-out of 
the cable at the pole. (See the relevant document in ‘LV Cable Jointing Code of Practice No. 
15’). 


13.8.1 Surface Wiring 


Hybrid cable may be used as an alternative to ABC for service droppers from undereaves 
ABC wiring into cut-outs and should be mounted using standard cleats of appropriate size at 
500mm spacing. Where existing facade wiring shows deterioration of insulation specified in 
The Electricity Supply Regulations 1988, it must be replaced as soon as possible using either 
ABC or Hybrid Cable. 


13.9 Service Cut-Out Terminations ABC and Hybrid 


Service cut-outs shall have serrated terminals for the phase core. Where this cable is being 
used for service renewals, cut-outs not of this type are to be changed. Where ABC and 
Hybrid Cable enter into properties they must be protected with PVC conduit for a length of 
2.4m (outside) and 1.8m (inside) above ground level and also through the wall. 


14. JOINT CONSTRUCTION 


Details for Joint Construction (11kV and LV ABC on the same support) are given in the 
document ‘Design of Single Circuit Overhead Lines On Wood Poles’. 


15. ABCINSTALLED WITH OPEN WIRE OR OTHER ABC SYSTEMS 


Refer to the document ‘ABC Double Circuit’. 
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1. CURRENT RATINGS 


1.1 2-Core & 4-Core ABC Data and Ratings 


| Nominal area of Cond:-mm? [| 25 [| 35_{ 0 | 70 [95 | 0 | 
d.c resistance at 20°C ohm/km 

Conductor diameter, mm 

Insulation thickness, 

Core diameter, 

2-core ABC Current-carrying capacity 

At pole top, Amperes 

Under eaves, Amperes 

4-core ABC Current-carrying capacity 


At pole top, Amperes 
Under eaves, Amperes 


The revised ratings contained in ERA Report 90/0386 dated July 1990 assume a maximum 
conductor temperature of 75°C, ambient temperature of 25°C, a wind speed of 0.5m/s and 
solar radiation having an intensity of 1 kW/m?. The thermal resistivity of the insulation has 
been taken as 3.5K.m/W. 


Note: 25mm/?, 50mm, 70mm? and 120mm are no longer standard equipment. Details of 
superseded sizes are included for reference. 
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In the preparation of sag/tension tables a basic span length of 50 metres has been adopted and 
the following maximum working stresses have been selected. For service lines refer to 
Sections 15 and 16 of this document. 


2.1 Conductor Types and Working Stress 


The likely maximum temperature of the conductor is taken to be 75°C. 


Note: 


Max. Wkg. Stress 
25 N/mm? 


30 Nimm? 
30 Nimm? 


faery 
| 4.17 | 
| 4.87 | 
| 5.40_| 
| 3.64 | 
[4.17 | 
| 4.87 | 
| 5.40_| 


25mm’, 50mm, 70mm? and 120mm are no longer standard equipment. Details of 
superseded sizes are included for reference. 
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3. CLEARANCES 


3.1 Minimum Clearance of ABC to Ground Level 


Where the ABC is erected as an aerial system supported on poles the minimum clearance to 
ground level shall be as follows: 


GROUND TYPE MINIMUM 
CLEARANCE 


Along the line of fences, boundary walls, 
hedgerows and similar situations 4.0m 
All other situations 


Where the ABC is installed as an undereaves system attached to the surface of buildings the 
minimum clearances to ground level between buildings shall be as follows: 


GROUND TYPE MINIMUM 
CLEARANCE 


Between domestic properties not accessible to 3.5m. 
vehicles 


It should be noted that the clearances given above are minimum design clearances. When 
establishing actual clearances account should be taken of, the use of the land, vegetation 
growth, the possibility of vehicular access under or close to the line and future maintenance 
requirements of adjacent structures. 
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3.2 Clearance of ABC to Buildings and Structures 


The minimum vertical clearance to any surface 

of a building or structure, on which a person 

may stand and which is accessible to the public shall be 
without access equipment, 


The minimum horizontal clearance to any 1.0m 
surface described above, shall be (assumed to be in still 
air) 


The minimum horizontal and vertical clearance 


to a building or structure not normally — shall be not less 500mm 
accessible to the public to which the cable than under deflected cable 
system is not attached conditions 


The horizontal and vertical clearance between 

a cable system and any free standing apparatus 

to which the cable is not attached (e.g. street shall be not less 300mm 
lighting columns, traffic signs or British than in the deflected 
Telecom supports etc.) condition 


3.3 Trees 


The use of the cable system through trees is permissible and can provide considerable benefits 
when compared with open wire systems. The construction should take into account potential 
dangers of abrasion and unauthorised access. 


As a guide all branches with a diameter equal, or larger than, the diameter of the ABC bundle 
if in contact should be removed. 


If required, a tubular tree guard may be fitted to protect the ABC bundle where the complete 
removal of the branch is not possible. 


Weak Links shall be fitted to all intermediate poles, especially where ABC passes through 
trees, except in the following situations: 


1) Suspension angles. 
2) Terminal or section poles. 
3) At poles with underground cable connected. 
4) In LV spans which contain any crossing such as: 
¢ power/telecommunication overhead lines 
e road, rail, river and canal 
and/or 
e in situations where fallen ABC would constitute a dangerous occurrence. 
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4. ABC MAIN on WOOD POLES 
Only 4 core 95mm? ABC shall be used as mains 
Basic Span 50m — Maximum Span 90m — Maximum Wind Span 70m 


Not for use between pole and building or between buildings 


4.1 Erection chart for 4 Core 95mm2 ABC on Wood Poles 


SAG (m) FOR SPAN LENGTH (m) 
50 | 55 | 6 | 65 | 70 | 75 | 


Temperature/Tension Data 4 Core 95mm? ABC 


| TEMP°c | oo | | 0 | 5 | 20 | 25 | 30 | 
2.15 


Technical Data 4 Core 95mm? ABC 


File Ref: Design & Erection Tables Feb 
2001.doc Page 9 of 22 Version: 2 


East Midlands Electricity ABC Design and Erection Tables LV Mains and Services 
Overhead Line Manual Vol.1 


5. ABC ATTACHED TO BUILDINGS 

Use these tables for: 

2 & 4 core 35mm? ABC used as overhead domestic premises 

2 & 4 core 35mm? ABC used as commercial/industrial services up toa 70 kVA 

4 core 95mm? ABC used as overhead commercial/industrial services up to 130 kVA 


4 core 95mm? ABC used as undereaves mains along rows of houses. 


S21 Maximum Span Lengths for ABC Attached to Buildings 


MAXIMUM 
TYPE OF SPAN SPAN 
LENGTH 


Between Pole and Building using Tension Clamps 
Between Buildings using Tension Clamps 
Between Buildings using Wall Mounting Brackets 


5.2 _—_ Erection Chart for ABC Attached to Buildings 


The minimum sags for ABC attached to buildings shall be in accordance with the following: 


Span Length 2 & 4 Core 35 mm” ABC 4 Core 95 mm” ABC 
(for max tension of 1.3 kN) (for max tension of 1.3 kN) 


Metres Sag m Sag m 


30.0 (Max) 
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6. SUPPORTS 


6.1 Pole Sizes (ABC up to 4 core 95mm” ) 


The minimum class of poles to be used shall be in accordance with the following: 


Class of pole for length 
Line Deviation | 8m | 9m | 10m 15m 
Intermediate M 
Up to 10° M 
Up to 20° M 
Up to 30° M 
Up to 40° S 
Up to 50° S 
Up to 60° / Terminal S 
Up to 70° S 
Up to 80° S 
Up to 90° S 


These pole classes are based on: 

Maximum wind loading spans for intermediate poles of 70m. 
Minimum stay angle of 30° to the vertical. 

4.75mm of radial ice and wind loading of 380 N/m? 

Planting depth by Hand/ Machine Excavation 


6.2 Pole Hole Excavation Depths 


. ey | 


13.0m TO 15.0m 2.1 
16.0m TO 18.0m 
18.0m PLUS 
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6. 


ABC 4 Core Loadings And Fixings - Terminal Poles 


3 
ABC Attachment Loads In kN 
Size For Fixing 
mm? Terminal Poles Type 


5 
11.51 20mm Eye Bolt 


6.4 ABC 4 Core Fixings - Through and Angle Poles 


ABC Size 
mm” 


16mm Hook Bolt 16mm Hook Bolt 
16mm Hook Bolt or 20mm Eye Bolt 20mm Eye Bolt only 


NOTES: 


25mm’, 50mm, 70mm? and 120mm? are no longer standard equipment. Details of 
superseded sizes are included for reference. 


The loadings scheduled are resultant values derived from vertical and horizontal forces, 
using a wind span of 70 metres. 


For two core bundles use the equivalent four core size. 


For two core 25mm or 35mm? service spans use 14mm coach screw hook or Rawlbolt 
hook anchor as appropriate. 
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7. STAYS 
Stay assemblies shall be in accordance with ESI Standard 43-91. 


The number and type of stays required are shown below 


7.1 Stays for Angle and Terminal Poles. 


Line Deviation Stays Required 
45° Stay angle 30° Stay angle 
0° to 30° 1 - 7/3.25mm 1 - 7/3.25mm 
Up to 95 mm? 30° to 60°, Terminal or Tee off | 1 -7/3.25mm 2 - 7/3.25mm 
60° to 90° 1 - 7/4.00mm 2 - 7/4.00mm 


All Stays Grade 1150, 
Recommended Stay Angle 45° 


Min: Stay Angle 30° 


Stay insulators are not required in stays associated with fully insulated ABC systems, but 


insulators are required where the support includes:- 


- open wire mains, bare or insulated 
- open wire services 
- earthed equipment at the pole top or a bare earth electrode conductor 


- ABC - open wire transition points 
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8. LV FUSE TAILS AT POLE TRANSFORMERS 


8.1 Sizes of Pole Transformers LV Fuse Tails 


The following cables shall be used between the transformer LV bushings and the pole 
mounted fuses. 


Transformer Rating LV Tails Size (minimum) 
50 kVA 1@ 4X 95mm? ABC (cores 2&3 left disconnected) 


100kVA 3@ 4.X 95mm? ABC 


200 kVA 3@ 4X 120mm? Cu PVC/PVC 


Non standard plant shown in grey — included for existing installations 
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9, SUPERSEDED ABC TABLES 
9.1 Design and Erection Tables for 2 & 4 Core 25mm? ABC 


Note: Not in current use. Details included for completeness. 


TABLE 4.1. Basic And Maximum Spans 70 Metres - Sag Span Data 2 & 4 Core 
25mm? ABC 


SAG (m) FOR SPAN LENGTH (m) 
°C 30 | 35 | 40 | 45 | so | 55 | 60 | 65 | 70 | 


TABLE 4.2. Temperature/Tension Data 2 & 4 Core 25mm? ABC 


| TEMP°C, | | 5: | 10 | 35 | 20 | 25 | 30 | 
| FOUR CORE BUNDLE TENSION (kN)_| 0.98] 0.96 |.0.95 | 0.93.|.0.92 | 0.90 | 0.89 | 


TABLE 4.3: Constants 2 & 4 Core 25mm? ABC 


TABLE 4.4 Variables 2 & 4 Core 25mm? ABC 


po 2 CORE BUNDLE | 4 CORE BUNDLE _| 


Ratio of UTS to Design*Load 
Ice Loaded Mass (kg/m) 


Not for use between pole and building or between buildings 
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9.2 Design and Erection Tables for 2 & 4 Core 35mm? ABC 


Basic Span 70m — Maximum Span 70m — Maximum Wind Span 70m 


Not for use between pole and building or between buildings 


TABLE 5.1. MAIN LINES - Sag Span Data 2 & 4 Core 35mm? ABC 


SAG (m) FOR SPAN LENGTH (m) 
°C 30 | 35 | 40 | 45 | so | 55 | 60_ 


TABLE 5.2. Temperature/Tension Data 2 & 4 Core 35mm? ABC 


| EMP°C, | | 5 | 10 | 15 | 20 | 25 | 30 | 
| TWO CORE BUNDLE TENSION (kN) | 0.64 | 0.62 | 0.61 | 0.61 | 0.60 | 0.59 | 0.58 | 


TABLE 5.3. Constants 2 & 4 Core 35mm? ABC 


Ultimate tensile strength of Aluminium 170 N/mm? of nominal CSA 


Modulus of Elasticity (Linear) 'E' 5900 hbar 
Coefficient of linear expansion 23 x 10-6 per deg C 
380 Nim.sq 


TABLE 5.4. Variables 2 & 4 Core 35mm? ABC 


aca unate | a Core Buna 


Ratio of UTS teDesisw od 
as co 
le Loaded Mass Kah) 
Wind Load on eed ABC gm) | 099 | is? 


Not for use between pole and building or between buildings 
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9.3 Design and Erection Tables for 2 & 4 Core 50mm? ABC 


TABLE 6.1. Main Lines - Basic Spans 50 Metres - Sag Span Data 2 & 4 Core 
50mm? ABC 


SAG (m) FOR SPAN LENGTH (m) 
so | 55 | 60 | 65 | 70 | 75 | 


TABLE 6.2. Temperature/Tension Data 2 & 4 Core 50mm? ABC 


| TEMP°C | | 5 | 0 | 5 | 20 | 25 | 30 | 


TABLE 6.3. Technical Data 4 Core 50mm? ABC 


(Technical Data for 2 core 50mm not available) 


Not for use between pole and building or between buildings 
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9.4 Design and Erection Tables for 2 & 4 Core 70mm? ABC 
Note: Not in current use. Details included for completeness. 


TABLE 7.1. Main Lines - Basic Spans 50 Metres - Sag Span Data 2 & 4 Core 
70mm? ABC 


TEMP SAG (m) FOR SPAN LENGTH (im) 


‘c_| 40 | 45 | 50 | 55 | oo | 65 | 70 | 75 | 80 | 85 | 90 | 


TABLE 7.2. Temperature/Tension Data 2 & 4 Core 70mm? ABC 


| CTEMP°C | oo | 5 | 0 | 5 | 20 | 25 | 30 | 


TABLE 7.3. Technical Data 4 Core 70mm? ABC 


Ultimate tensile strength of Aluminium 170 N/mm? of nominal CSA 
Modulus of Elasticity (Linear) 'E' 5600 hbar 
Coefficient of linear expansion 239x=10-6-per deg-@ 


380 N/m.sq 
Bundle Diameter 33.40mm 


Ratio of UTS to Design Load 


(Technical Data for two core 70mm not available) 


Not for use between pole and building or between buildings 
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9.5 Design and Erection Tables for 4 Core 120mm? ABC 


TABLE 9.1. Main Lines - Basic Spans 50 Metres - Sag Span Data 4 Core 
120mm? ABC 


SAG (m) FOR SPAN LENGTH (m) 
so | 55 | 60 | 65 | 70 | 75 | 


TABLE 9.2. 


TEMP °C 10 
FOUR CORE BUNDLE TENSION (kN) 4.87 | 4.56 | 4.30 | 4.07 | 3.88 


TABLE 9.3. Technical Data 4 Core 120mm? ABC 


Ult: tensile strength of Aluminium 170 N/mm? of nominal CSA 
Modulus of Elasticity (Linear) 'E' 6000 hbar 
Coefficient of linear expansion 23 x 10-6 per deg C 


380 N/m.sq 
Bundle Diametér 42/00mm 


Ratio of UTS to Design Load 


Not for use between pole and building or between buildings 
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9.6 Maximum Size of Poles - Superseded Table 
The maximum size of poles (in metres) to be used shall be in accordance with the following: 


TABLE 10.1. Supports Maximum Size of Poles 


UP TO AND INC: 95mm? ABC 120mm? ABC 


LINE MEDIUM MEDIUM STOUT 
DEVIATION: TO BS1990 TO BS1990 TO BS1990 


In Line 


Up to 10° 
Up to 20° 


Up to 30° 

Up to 40° 

Up to 50° 

Up to 60°/Term: 

Up to 70° 

Up to 80° 

Up to 90° 

Above 15m or in excess of 80° line deviation, use:- 
* Stout Poles, ** Extra Stout Poles 


These values are based on a minimum stay angle of 30° to the vertical and cover all 
conductor sizes. 


TABLE 11.2. Intermediate Unstayed Windspan/Pole Selection Table for 4 Core 
120mm? ABC (FOS 2.5) 


(m) 4s | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 


up to 9.0 Medium Class Poles Stout Class 


9.5 tot2.0 Poles 
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TABLE 12.2. SUPERCEDED ABC 4 Core Loadings and Fixings - Through and 
Angle Poles 


m? 

4.25 3.46 26. | - | 176 1.02 
ee ee ee 
| 50 |e | dy eS ey ee gee 
| 70 | | ae ee doe obo 
| 9s | te Ne 16.21 Herby ER Ee | o3 
| wo | - | - { - | 75 | - { - | 


Attachment Loads in kN 
SIZE For Line Deviation (Degrees) - 
Use 16mm Hook Bolt and Keeper Plate 
mm | 60° | 45° | 30° ae ae ee 
ee a a 
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1. ABC Installed With Other Systems 


There are instances when ABC needs to be strung on the same poles as existing open wire 
HV or LV conductors or on the same poles as another ABC bundle for permanent dual 
construction. 


All open wire or ABC LV systems are designed with only one overhead main carried on 
supports which are able to withstand inclement weather conditions. e.g. combination of wet 
snow accretion and wind. 


The following notes and illustrations provide some guidance on the designing, planning and 
execution of these additional requirements. 


1.1 Replacement of Open Wire Systems with ABC 


Providing the following notes are adhered to, it is acceptable to install the ABC on the 
existing supports before removing the open wire main (as illustrated in Figure 1.). 


1. |The two systems must only be up together for a short period of time. 


2. Weather conditions must be reasonable, with little or no wind and no snow storms 
forecast. Winter working would be particularly vulnerable if the air temperatures were 
less than 5°C. 


3. Prior to work commencing, - check: all poles for decay (including 0.3m below ground 
level) the condition of stays. 


4. String the ABC on the opposite pole face at, or lower, than the level of the Neutral 
conductor of the open wire system without infringing minimum ABC _ ground 
clearances. 

5. | Secure the ABC at all the terminal and suspension points and then make it live. 

6. Transfer the services, one at a time, from the open wire to the ABC main. 

7. When all the services are transferred to the ABC, disconnect the open wire conductors 
and remove from the supports. Trim pole heights to suit and fit a pole cap. 


NOTE 


Use all-insulated equipment, ropes, cable stockings etc. 
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OVERHEAD SERVICES 


OPEN WIRE 


OPEN WIRE 


ce) 
ce) 
ce) 
° 


DURING STRINGING 


FINAL ARRANGEMENT 
WITH POLE CAP 


REPOWABC 


FIG.1. REPLACEMENT OF OPEN WIRE WITH ABC 
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1.2 ABC - Dual Construction 


Where load demands require conductor sizes greater than one 4 core 95mm? bundle of ABC, 
special arrangements have to be made, e.g. an underground main and/or parallel LV mains 
using separate routes. 


Very occasionally it is necessary to erect two bundles of ABC on the same structure to solve 
Wayleave problems. 


Running two ABC circuits substantially increases the loading on poles and stays. Consult 
Network Performance & Standards for guidance before committing to double circuit 
construction so that a proper design study can be carried out to provide an economical design 
for the particular location. 


NOTE 


The two supplies are not to be electrically paralleled except for bonding of neutrals and 
common PMEs. 


ABC STRUNG 


ABC BEING STRUNG 


WINCH 


= 


ABC-DCON 
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1.3 ABC Joint Construction (11kv And LV ABC) 


Very occasionally it is necessary to erect ABC under an 11kV line to solve Wayleave 
problems. 


Running the ABC circuit substantially increases the loading on poles and stays. Consult 
Network Performance & Standards for guidance before committing to double circuit 
construction so that a proper design study can be carried out to provide an economical design 
for the particular location. 


NOTES 


e No bonding is required between 11kV/LV steelwork and ground. 


e Stay insulators are required in accordance with instructions given in the OHL Manual 
Volume 1, Section 10 “Design of Stays”. 


e Maintenance of the 11kV line should be restricted to dead line working. 


e Work on the LV ABC system may be undertaken with the 11kV line live provided that 
the steelwork has been electrically checked before commencing. 


INTERMEDIATE POLE SHOWN FOR CLARITY 


a ee Aes 


rae 
14m ————— 
ee — SAFETY 
CLEARANCE 
0.5m MARKER 


\_____gq 
—_— LV ABC 


aaa 
IE | EAST MIDLANDS ELECTRICITY 
a JOINT CONSTRUCTION 
TOV (11kV & LV ABC 


"RED BAND: NOW: DRAWNEY [AE [waver [Scale NS. | Class- 


A RE sANI 
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is FITTINGS AND CURRENT COMMODITY CODES 


ITEM | DESCRIPTION C.C. NUMBER 


Hook bolt and other Hooks it) poe 
|_| Hook bolt with keeper plate 290841 
|_| Coach screw hook M14 234715 


Rawlbolt hook anchor 234691 


Eye bolt, Eye nut 


Eye bolt 232059 


235300 
C Suspension Clamps 


Roller Suspension clamp HEAVY DUTY - 4 x 25mm? to | 290231 
120mm? (CCL No. 5170.04) 
Suspension clamp, HEAVY DUTY 


Suspension Clamps With Insulated Inserts 
Suspension clamp, LIGHT DUTY (0-30° Deviation) 290235 


2 x 25/35mm? Rubber insert for LIGHT DUTY clamp 290252 


Tension clamps - ABC 


2 x 25/35mm? 290273 


4 x 25/35/50mm? (CCL No. 211100) 290270 


4x 50/95mm? = (CCL No. 211328) 290271 
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DESCRIPTION 
IG See dee ee ee 
| _E___| Insulation piercing connectors- ABC | 
[From OH Nant Va Sons Oven ne Toning Gas OW OY 
Pf 25-95/ 635mm? —~idSC 29082 
Pp 35-95./25-95mm2 290828 
|_| 50-150 / 2x 6-35mm? _(2Serviceexits) | 290330 
|__| Transition connector 35-95 ABC / 7-95 Bare(AlorCu) | __ 290347 
[ae (ae (ee 
| _F |Pushonendcaps-ABC—‘“—‘“‘iYSSS 
|__| From OHL Manual Vol 1 Section 5 ‘Overhead Line Jointing Charts’ OHJ 140 
|| Pushon-16/95mm?@— sd 290852 
| Push-on-120mm? 290858 


a 

[a (ED) 
| | -1x 25mm? cable (13.5mmdia) 

a 


Compression Fittings for PME Earths 


From OHL Manual Vol | Section 5 “Overhead Line Jointing Charts’ OHJ 72 


OHJ72 | Bi-Metal Splice — PME Earth - 35mm ABC to 16mm 262 110 
Copper 
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DESCRIPTION C.C. NUMBER 


Compression Joint For CNE Wavecon Cable To ABC 


pe 
[BS Hybridto35 ABC Phase —SSSSCSC*dCitlm 
[3S ybridto 35 ABC Neural —————SS~sSC T_T 
[95 Wavecon 0 95/720 ABC Phase————SSS~dYCSC S20 
[95 Wavecon to 95/120 ABC Newal ————S—~dY~CCsa sz 
[ [185 Wavecon 9 957120 ABC Phase ——S~*dCC a ST _| 
[ [18s Wavecon 9957120 ABC Newal ———=dYCSCia 2 | 
[ [00 Wavecon 19957120 ABC Phase Sis sz | 
[300 Wavecon 995/120 ABC Newwal ———~—S=dYSCa 52 | 
oe ee 
[| ension & Non Tension ABC. Insulated Jot —_——SSS—S 


From OHL Manual Vol | Section 5 ‘Overhead Line Jointing Charts’ OHJ 136/7 
(NB — main sizes only shown — see OHJ136/7 for full range) 


[120 ABC to 120 ABC Tension Joint (pinkipink) | 962004 | 
[95 ABC 1 95 ABC Tension Joint @reyiseey) | 262003 | 
[95 ABC 70 ABC Non-tension Joint (ereyiwhitsy | 262008 
[95 ABC 1 50 ABC Nontension Joint (greyiveliow) | 262007 | 
[95 ABC w 35 ABC Non-tension Joint (greyired) | 262006 | 
[SABC w 35 ABC Tension Joint Gedired) | ~262001 
[ [35 ABC w 25 ABC Non-tension Joint (edforangs) | 262100 
a la [A 


a A.B.C. Insulated Lugs — Copper Palm 
fF From OHL Manual Vol | Section 5 ‘Overhead Line Jointing Charts’ OHJ 138 


| | 120 ABC Lug (pink) 262 203 

| = | 95 ABC Lug (grey) 262 202 
[ABC Lug (white) 
| = | 50 ABC Lug (yellow) 262 201 

| =: | 35 ABC Lug (red) 262 200 
——— A.B.C. Insulated Lugs — une En 

—— 120 ABC Lug (pink) 262 303 

| = | 95 ABC Lug (grey) 262 302 
[TO ABC Lag (white) [NA 
| | 50 ABC Lug (yellow) 262 301 

| «| 35 ABC Lug (red) 262 300 
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ITEM C.C. NUMBER 

L 
290 230 
Peel 
M 
290290 
290289 
290291 
- Cable tie cradle 232705 


- Black Nylon Cable Tie 290890 


Weak Link 
Weak Link 7.5KN Rating 290360 


Pole Caps - 6.5" Dia 222505 
Pole Caps - 7.5" Dia 222510 
Pole Caps - 8.5" Dia 222515 


ee 

232742 
232744 
232746 
fee 
290950 
290951 
290955 
= = : 

= 7 


2mm Black Rigid PVC Conduit 534073 
2mm Black Rigid PVC Conduit Bends 534084 


Wedge Tap Shrouds (small) 266201 
Wedge Tap Shrouds (medium) 266202 


290200 

| | ABCcommer wall bracket | 290201 
| | ABCcomerbracket_ | 290202 
| | ABC face wall bracket | 2902038 
[ae nea emer | 
|__| ABC Services Distribution Box | 290860 
| LABC Network Switch 250amp | 147953 
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[a aN | AEEOEE 
| | Heat Shrink Tubing 25mm | 550304 
|| Heat Shrink Tubing 38mm |S 550306 
tT 
|| Vinyl MasticTape 551357 
aaa epee | ed 

Aerial Bundled Conductors. PF 
fol 


2 x 35mm? 089535 


4 x 35mm? 089435 


4 x 95mm2 089495 


LV Underground Services - Hybrid Cable 


000401 


000402 


NOTE 
Note: 25mm?, 50mm?, 70mm? and 120mm? are no longer standard equipment. Details 
included for reference. 
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1.1 Key to Illustrations 


1.2. Extracts of General Arrangement Drawings 


FIGURES 


LV 201 CROSS SECTION OF ABC 

LV 202A UNSTAYED INTERMEDIATE POLE 

LV 203A THROUGH POLE UP TO 40° 

LV 204A . ABC SECTION POLE UP TO 20° 

LV 205A SECTION POLE 20° TO 90° 

LV 206 ABC TO BARE WIRE 

LV 207A ABC TERMINAL POLE 

LV 208B ABC TERMINAL POLE WITH CABLE 

LV 208A CONNECTION OF CNE CABLE TO ABC 

LV 209A ABC TEE OFF ON STRAIGHT THROUGH LINE 

LV 210 A. 95/95/95 MM? ABC TEE OFF SECTION POLE 

LV 211A ABC UNDERGROUND SERVICE 

LV 212 ABC UNDEREAVES MAIN UP 95MM? 

LV 213 ABC UNDEREAVES CORNER ATTACHMENT - ALL SIZES 
LV 214 ABC UNDEREAVES FLAT WALL ATTACHMENT - ALL SIZES 
LV 215 ABC WINDOW, DOOR CLEARANCES 

LV 216 ABC PME EARTH ELECTRODE CONNECTION. 

LV 217 SINGLE PHASE ABC SERVICE, TYPICAL LAYOUT. 

LV 218 TYPICAL LAYOUT OF ABC SERVICE(S) 


LV 219 UNDEREAVES CABLE ENTRY INTO OUTDOOR METER BOX. 


LV 220 ‘N’ TYPE 250 AMP ABC NETWORK SWITCH 
LV 221 ABC SERVICE BOX 
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1. LV OVERHEAD LINES GENERAL ARRANGEMENT DRAWINGS 


1.1 Key to Illustrations 


ITEM DESCRIPTION 


A Hook bolt with keeper plate. 

B Eye bolt and eye nut. 

C Suspension clamps. 

D Tension clamps. 

E Insulation piercing connectors. 

F Push on end caps. 

G Heat shrink end caps. 

H Plastic cable ties. 

I Plastic cable saddles. 

J Compression BiMetal splice for PME Earths. 
K Compression cable terms for CNE conductors. 
L Wall clamp/bracket and rubber inserts. 

M Stand off wall cleats. 

O Weak links. 
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1.2 Extracts of General Arrangement Drawings 


v\n) 
KX gan 


LV 201 CROSS SECTION OF ABC 


1: Suspension Clamps - 35mm? 2 Core 
A light duty suspension clamp with 
insulating inset should be used at 
straight line positions and at angle 
poles up to 30° of line deviation. 

2: Suspension Clamps - 35mm? 4 Core to 
95mm? 

A heavy duty clamp with integral roller 
shall be used at straight line positions 
and at angle poles not exceeding 60° 
of line deviation. 


3: Suspension Clamps - 120mm? 


A special heavy duty clamp will be used 
for all poles up to a 20° maximum 
line deviation. 


NOTE : NOT TO BE USED FOR 120 mm? A.B.C. 


LV 202A UNSTAYED INTERMEDIATE POLE 


The suspension clamp shown is representative only. The clamp with integral roller is shown 
inset. 
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1: Suspension Clamps - 35mm? 2 Core 
STAY A light duty suspension clamp with 
insulating inset should be used at 
straight line positions and at angle 
poles up to 30° of line deviation. 
2: Suspension Clamps - 35mm? 4 Core to 
95mm? 
A heavy duty clamp with integral roller 
shall be used at straight line positions 
and at angle poles not exceeding 60° 
of line deviation. 


LV 203A THROUGH POLE UP TO 40° 


The suspension clamp shown is representative only. The clamp with integral roller is shown 
inset, see the document “Design of ABC LV Overhead Lines’ for application. 
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oO 
TOP STEELWORK rR a 
HOLE = 


ANTI-SPLIT BOLT HOLES 


SECURED OVER STAY PREFORM. 


lor M<Jé 


TRANSITION I.P.C.s 


STAY 


af 


LV 206 ABC TO BARE WIRE 
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B 69 


175 


PVC INSULATED 16mm? 
COPPER EARTH CABLE 


————— q = STAY 


150 STAGGER 


16mm? STRANDED COPPER 
PVC COVERED 


LV 208B ABC TERMINAL POLE WITH CABLE 
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95 ABC TAIL 


150 mm STAGGER 


HEAT SHRINK MAKEOFF 
IN ACCORDANCE WITH 
LV JOINTING C.O.P. 


LV 208A CONNECTION OF CNE CABLE TO ABC 


oF 


ANTI-SPLIT BOLT HOLES 


LV 209A ABC TEE OFF ON STRAIGHT THROUGH LINE 
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fot 


LV 210A. 
95/95/95 mm2 
ABC TEE OFF SECTION POLE 


LV 210 A. 95/95/95 mm? ABC TEE OFF SECTION POLE 
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A 


2.4m 


Za — 


PN 


150mm STAGGER 


HEAT SHRINK MAKEOFF 
IN ACCORDANCE WITH 
LV JOINTING C.O.P 


ee 


| ———— CABLE CAPPING 


\ 
LS 


CABLE TO SERVICE POSITION 


LV 211A ABC UNDERGROUND SERVICE 


OHL Vol 1 Section 6 ABC Drawings JAN 2002 Page 10 of 15 


Drawings 


Version: 2 


East Midlands Electricity ABC Overhead Lines 
Distribution Business Drawings 


———— max 


RAWBOLT HOOK 


ABC OFFSET BRACKET 
AND SMALL SHACKLE 


LV 212 ABC UNDEREAVES MAIN UP 95mm? 


1000 max 


rr | 


10min 


10 min 


LV 213 ABC UNDEREAVES CORNER ~— LV 214 ABC UNDEREAVES FLAT WALL 
ATTACHMENT - ALL SIZES ATTACHMENT - ALL SIZES 
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500 500) | | 
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| | | 
| 
! 11000 | | WHET | 1000 J 
| 400| 000 : 
|1400) | BALCONY | {400 | 
oOo 
$ 0 
Oo 
as 8 


ADDITIONAL PROTECTION REQUIRED WHEN 
CONDUCTOR IS RUN WITHIN THESE AREAS 


LV 215 ABC WINDOW, DOOR CLEARANCES 


35 ABC 


\ 
L 


16mm? STRANDED COPPER 
PVC COVERED 


LV 216 ABC PME EARTH ELECTRODE CONNECTION. 
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PROTECTION REQUIRED 
AROUND RAINWATER 
DOWMPIPE 


EB 


TH 


il aE 


a 
en 
ABC 2 CORE SERVICE 
ARRANGEMENT 


LV 217 SINGLE PHASE ABC SERVICE, TYPICAL LAYOUT. 


WALL 
BRACKETS 


PROTECTION REQUIRED 


500mm EACH SIDE OF 
RAINWATER DOWNPIPE 
TENSION : 
CLAMP oe 
2C SERVICES \ = 


~ 


Shaul ALTERNATIVE 

DISTRIBUTION 

BOX a POSITION OF | 
ABC 


PME 
EARTH 


UP TO4 
SERVICES FROM 
EACH HOOK 


SERVICE 
DISTRIBUTION 
BOX 


FROM ABC SERVICE 
DISTRIBUTION BOX 


LV 218 TYPICAL LAYOUT OF ABC SERVICE(S) 
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Drawings 
ALTERNATIVE 
ARRANGEMENT 
M 
a. 
SEAL WITH PLASTIC oa | 
WATERPROOF COMPOUND. Td 
e ) c 5 5m MINIMUM HEIGHT 
| FROM GROUND LEVEL 
32mm O.D. BLACK 
| PVC CONDUIT USE OF FLEXIBLE SPLIT CONDUIT FOR PROTECTION 
4m LONG OF SERVICE CABLE WITHIN A BUILDING 
of} C CONDUIT FIXED WITH 
PVC SADDLES AT 
INTERVALS DEPENDANT 
ON TYPE OF WALL 
OUTDOOR 
= 
> METER OUTDOOR OUTDOOR OUTDOOR 
BOX METER METER METER 
fe} o fe) 
|_| . BOX BOX BOX 
CABLE ENTRY Se OD a 
COLLAR REMOVED 
FROM ONE END TO. wu 
i ins ALLOW SLOT IN \ ] 
| | | Tt 
ee iran 
SEAL WITH 
PLASTIC WATER PME NEUTRAL EARTH 
PROOF COMPOUND — WHERE END SERVICE 
eppyeieaD SammniG.D. BLACK OF UNDER EAVES 
IN TUBES PVC CONDUIT 
SHORT LENGTH CUT 
TO SUIT 


LV 219 UNDEREAVES CABLE ENTRY INTO OUTDOOR METER BOX. 


LV 220 ‘N’ TYPE 250 AMP ABC NETWORK SWITCH 


Fitted with 250 amp NHO00 Solid Links 
Commodity code 147953 
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LV 221 ABC SERVICE BOX 
Commodity code 290 860 
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1. FITTINGS AND CURRENT COMMODITY CODES 


E DRG | C.CODE DESCRIPTION 
E105 - Wood Pole 


231554 | Kicking block - Type 1 
231555 | Kicking block - Type 2 
231580 | Brace block - Type 1 
231586 | Brace block - Type 2 
- Wood pole - Universal pole — use two for “H’ Pole. 


Woeod-pole 


233148 | Crossarm member 


233149 | Crossarm member 

233155 | Crossarm member 

233180 | Crossarm member 

233240 | Crossarm member 

233510 | Crossarm strut 

233050 | Fuse Mounting Platform Single Pole 

233053 | Fuse Mounting X Arm & strut Spur 

235448 | Pole Transformer Platform/Fuse mounting xarm 

233300 | Pilot Insulator/Tx/Cable Support 

2333530 | Cressarnybrace 

233540 | Section strap 

233550 | Terminal strap 

233560 | Insulator Bracket 

235720 | Underground brace bars 

232583 | Insulator Bracket 

235730 | Underground tie straps 

235785 | Tie rod - Type 3 

235167 | Universal Steelwork: ABI 

232593 | Triggered Gap Support Bracket 

238800 | Square curved washer 

238885 | Square flat washer 

232370 | 'J' Bolt 

234500 | Anti-Climbing Guard 
Sinete Phase SureeArrester Bracket 
Surge Arrester Support “H’Pole 
Sue rester Support Bracket 
Mounting Crossarm support and support strut for surge arresters 
Phase Transformer 
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E DRG | C.CODE DESCRIPTION 


234813 | 11kV pin insulator 
234822 | 33kV line post insulator 
234830 | Insulator disc: Porcelain 
234 871 | 36kV composite ball ball insulator 
234847 | Fresered Are-Gap 
235424 | Cranked Pilot Insulator Pin 
235412 | Pin 230mm 1OKN Ref 29 
235413 | Pin 305mm 1OKN Ref 31 
235423 | Pilot pin Ref 50-(50mm) 
235430 | Pilot Insulator Spindle: timber fix 
236100 | Clevis Ended Socket (300mm? HDA) 
232059 | Eyebolt 
236171 | Socket Tongue 
550230 | Stand-Off Insulator 
234320 | Hk Gap-Fype Suree Arrester 
232595 | Bolted Anchor Clamp 50mm? ACSR OHJ 142 
232596 | Bolted Anchor Clamp: 100/150mm? ACSR OHJ 142 
235120 | Ball Ended Eye Hook 
234322 | 11kV Surge Arrester 
234323 | 33kV Surge Arrester 
382652 | ABSD 400A Rating Low Level Actuation 
382653 | ABSD 400A Rating High Level Actuation 
231051 | Turnbuckle 
514950 to | Number Plate 
514958 
513547 | Circuit Identification Plate 
513640 | Safety sign 
513643 | Property Label and Safety Sign 
232765 | PVC Cable Saddle 50mm 
232767 | PVC Cable Saddle 61mm 
232769 | PVC Cable Saddle 73mm 
234602 | Cable Guard 50mm internal diameter 
234604 | Cable Guard 100mm internal diameter 
232985 | Pole Earth Wire Cover 
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C.CODE 
5332100 
5332110 
5332120 
5332130 


235674 
263201 
070816 
235421 


235415 
235416 
235417 
235418 
235419 
235420 


235431 
235432 
235433 
235434 
235435 
235436 
235437 
235438 


235421 


235426 
235427 
235428 
235444 
235445 


232301 
232302 
232303 


HV Single Circuit Overhead Lines 
Fittings and Current Commodity Codes 


DESCRIPTION 
Cable cleat 70 & 150 mm* 11kV triplex cable 
Cable cleat 185 & 300 mm? 11kV triplex cable 
Cable cleat 150 & 400 mm? 33kV triplex cable 
Cable cleat 400 mm? 33kV single cable 


Fibre Glass Parking Bar 

Live Line Tap - 100mm? 

Live Line Tapping Cable 95mm? 

Ties for Tapping Cable 95mm? 
Distribution Ties — 11kV Pin Insulators: 
Note: Pin Ins (11kV) 78mm neck 
Single Dist: Tie - Top 50mm? ACSR 
Single Dist: Tie - Top 100mm? ACSR 
Single Dist: Tie - Top 150mm? ACSR 
Single Dist: Tie - Side 50mm? ACSR 
Single Dist: Tie - Side 100mm? ACSR 
Single Dist: Tie - Side 150mm? ACSR 
Distribution Ties — 33kV Post Insulators 
Note: Post Ins (33kV) 120mm neck 
Single Dist: Tie - Top 150mm? ACSR 
Single Dist: Tie - Top 300mm? HDA 
Single Dist: Tie - Side 150mm? ACSR 
Single Dist: Tie - Side 300mm? HDA 
Double Dist: Tie - Top 150mm? ACSR 
Double Dist: Tie - Top 300mm? HDA 
Double Dist: Tie - Side 150mm? ACSR 
Double Dist: Tie - Side 300mm? HDA 
Distribution Ties - Tapping cable 

Twin Tie - 95mm? Aluflex 

Distribution Ties - HD Cu Cond 

Single Dist: Tie - Top .075mm 

Single Dist: Tie - Top .10mm 


Single Dist: Tie - Top .15mm 
Single Dist: Tie - Top 3/2.65mm 
Single Dist: Tie - Top 7/2.64mm 
Bolts etc 

M20 x 45 Bolts 

M20 x 50 Bolts 

M20 x 60 Bolts 
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E DRG | C.CODE DESCRIPTION 
232304 | M20 x 70 Bolts 


- M20 Bolts (Pole) 
- (Locknuts not on Stock) 
235816 | Coach Screws 112mm x 12mm 


FOR JOINTS (OHJ ITEMS) REFER TO THE DOCUMENT ‘OVERHEAD LINE 
JOINTING CHARTS’ 
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1. HIGH VOLTAGE SINGLE CIRCUIT OVERHEAD LINES ON WOOD POLES 


EATS Standard 43-40 uses a semi-probabilistic approach to overhead line design for HV 
single circuit lines. 


The approach taken matches the maximum likely weather related load at the pole installation 
site with the strength capability of the most highly stressed component. 


In addition the approach aims to provide greater security for components which are difficult 
or time consuming to replace under storm conditions and to limit the extent of any cascade 
failure. 


1.1 SCOPE 


This specification is based on EATS Standard 43-40 and covers the design of single circuit, 3 
phase high voltage overhead lines supported on wood poles. High voltage in this context 
covers voltages in the range of 1,000 to 33,000 volts. The specification contains information 
on the design and construction of overhead lines using ACSR and HDA conductors. 


Where a single-phase line is required the standard of construction shall be appropriate for 
ultimate 3-phase operation, the centre phase conductor being omitted. 


Lines initially designed and built for 11kV operation can be up-rated to 33kV by re-insulating 
using the appropriate fittings. This normally applies only to Dingo or Butterfly Conductors 


Overhead lines to this specification are designed to withstand all likely weather related loads 
within the UK in accordance with the definitions and criteria provided. 


The tables in the document ‘Constructional Specifications For HV Overhead Lines’ interpret 
EATS Standard 43-40 with respect to East Midlands Electricity plc conductors and predicted 
weather conditions for the region. 


2. DETAIL DESIGN CRITERIA 


2.1 Poles 


The stresses created in intermediate and section supports are bending stresses due to wind 
loading on conductors plus poles, the principle loading points being taken as 250mm above 
the pole tops. The stresses created in stayed supports are crippling stresses due to stay tension 
and vertical conductor loads acting at the pole top. The distribution of stresses in the limbs of 
‘H’ supports on which all stays are adjusted to equal tension is considered to be as follows: 


Stayed equally on each limb - 50 per cent of stress in each limb. 
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In extreme weather conditions beyond those considered likely, stayed supports may be 
required to afford appreciable failure containment capability. To this end a conservative 
staying policy has been adopted in the formulation of this specification. In practice, the design 
loading when applied to the case of large angles of line deviation and terminals is generally 
more onerous than abnormal cases associated with broken conductors when applied to the 
same structures with correctly installed and maintained stays. 


A correctly stayed 'H' structure is deemed to provide an acceptable level of failure 
containment when used up to the ultimate loading case. 


In the case of small angles of line deviation single stays set at the minimum angle required to 
resist the normal design loading case do not offer significant failure containment capability. 


2.2 Crossarm Assemblies 


Crossarms are designed to operate within their elastic limit for all likely load conditions. The 
crossarms are designed to support conductors with a down-pull of 1 in 10, measured between 
adjacent points of conductor support, together with the weights of the maximum clashing 
span permitted for that conductor/crossarm combination, calculated using the Maximum 
Conductor Weight (MCW) for the relevant ice co-ordinate. 


2.3. Auxiliary Steelwork 


Auxiliary Steelwork for pole mounted transformers, circuit breakers, air break isolators, etc., 
has been designed for the largest single item of plant. 


2.4 Insulators 


Insulators are designed by manufacturer's to provide the specified ultimate load capabilities. 
In this specification the maximum load applied transversely to a pin insulator is the 
Maximum Conductor Pressure (MCP) per unit of wind-span. Wind-spans are specified to 
contain the maximum likely applied load within the manufacturer's specified ultimate 
capability. 


2.5 Conductors 


Aluminium Conductor Steel Reinforced (ACSR) - Bare 

- 50mm? Code Name Rabbit.(6/3.35mm Al. + 1/3.35mm St) 

- 100mm? Code Name Dog.(6/4.72mm Al. + 7/1.57mm St) 

- 150mm? Code Name Dingo.(18/3.35mm Al. + 1/3.35mm St) 
Aluminium Conductor Steel Reinforced (ACSR) - PVC Covered 
- 50mm? Code Name Rabbit. (6/3.35mm Al. + 1/3.35mm St) 

- 100mm? Code Name Dog.(6/4.72mm Al. + 7/1.57mm St) 
Hard Drawn Aluminium (HDA) 

- 300mm? Code Name Butterfly. (19/4.65mm) 
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2.6 Conductor Design Tensions 

Conductor Design Tensions take into account the following conditions: 


The design tension of aluminium based conductors at 5°C in still air shall not exceed 20% of 
the breaking load given in British Standard 215. This is to reduce the risk of aeolian vibration 
to an acceptable level. 


The sag and tension tables provided in this specification are derived from specified Freezing 
Point Tensions (FPT). A list of the values is given below. 


TABLE 1. CONDUCTOR FREEZING POINT TENSION (FPT) FOR A 
BASIC SPAN OF 100m 


CONDUCTOR CODE NAME FPT 
(Newtons) 


50mm? ACSR - BARE RABBIT 
100mm? ACSR - BARE DOG 


150mm? ACSR - BARE DINGO 


50mm? ACSR - PVC COVERED RABBIT 3725 
100mm? ACSR - PVC COVERED DOG 7062 


300mm? HDA BUTTERFLY 8756 


Ordinates for plotting uplift curves are based on conductor design tensions. 


Ordinates for plotting ground clearance curves assume the use of new conductor and include 
an allowance for long-term creep over a period of 25 years. This allowance is equivalent to 
reductions of the design tension values at a temperature of 15°C as indicated below: 


ACSR and HDA conductor - 20% reduction 


2.7 Fittings 


The fittings to be used are listed on the relevant General Arrangement Drawings. 


2.8 Stays 

7/3.25mm Grade 1150 and 7/4.00mm Grade 1150. 

Further information on stays can be found in the documents: 
‘Constructional Specifications for HV Overhead Lines.’ 


‘Design of Stays for Overhead Lines.’ 
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3. LINE DESIGN AND CONSTRUCTION PRACTICE 


3.1 Supports 


Supports shall be single or ‘H’ type poles as shown in the General Arrangement Drawings. 
Details of the pole classification to be used are shown in the document ‘Constructional 
Specifications for HV Overhead Lines’ and relate to duty and climatic zone. 


Anti-split bolts are to be fitted to all pole tops where specified in the arrangement drawings. 


3.2 Span lengths 
For HV single circuit construction a Basic Span of 100m has been chosen. 
Maximum Wind Loading Span for 100m is 110m. 


To prevent conductor clashing, maximum single spans can vary up to 1.2 x Basic Span. 
However, the long span shall be limited to no more than 1 span in every 5. 


In special circumstances, longer spans than those specified may be installed up to a maximum 
of 150m using the structure shown in General Arrangement drawing A005 


The tables in the document ‘Constructional Specifications for HV Overhead Lines’ give the 
design sags and tensions for conductors at 100m basic spans. Erection sags and tensions are 
contained in the document ‘Erection of HV Conductors’. 


3.3.‘ Failure Containment and Section Length Limitations 


To prevent cascade failure under severe ice and wind loadings it is necessary to limit section 
lengths to no more than 10 spans in all areas. 


Each line shall be constructed with Failure Containment Supports considered adequate to 
arrest cascade failure separated by not more than 10 spans. 


The following is a list of the arrangements considered as Failure Containment Supports: 
e Section supports A003, A004 & A005 
e Tee-off support A006 & A007 


e Terminal Supports A008 & A009 
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3.4 Conductors 


Conductor design sags and tensions together with ordinates for plotting uplift and ground 
clearance curves are given the document ‘Constructional Specifications for HV Overhead 
Lines’ 


3.5 Use of Covered Conductors 


There are a number of covered conductor systems available e.g. BLX, SAX, EXCEL, 
AXCESS etc. 


Because of unresolved reliability issues associated with these systems East Midlands 
Electricity has not yet selected a particular covered conductor system as a company standard. 


Where it is necessary to insulate HV overhead lines: 
e For single spans use PVC insulated ACSR. 


Technical data is provided in this standard permitting the erection of full section(s) of 
line conductored with PVC covered conductors. (SOmm? and 100mm? ACSR only). 
When a single span of PVC covered conductor is erected in a section of line, the span 
shall not exceed 60% of the normal span for the particular bare conductor. 


e For more than two spans or a conductor size over 100 mm? contact Network Performance 
& Standards 


New covered conductor systems and solutions to reliability issues are constantly being 
developed by manufacturers. Network Performance & Standards shall specify the 
detailed design standard for each covered conductor installation until such time as a 
suitable company standard is identified. 


3.6 Line Deviation and Stays 


The maximum angles of line deviation for the supports and conductors are given in the tables 
contained in the document “Constructional Specifications for HV Overhead Lines’. 


All stays will normally be set at 45° to the pole leg - i.e. the spread shall be the pole height 
less the sinking depth measured on level ground. ( For stay angles greater than 45°, 
reinforcement not needed; less than 45°,{ 30° minimum } increase staying by extra stay ). 
The recommended stay assemblies are shown the documents “Constructional Specifications 
for HV Overhead Lines’ and “Design of Stays for Overhead Lines’. 


‘H’ poles used as angle poles shall be fitted with stays as contained in the document 
‘Constructional Specifications for HV Overhead Lines’. Non-symmetrical staying 
arrangements are not approved for use on ‘H’ poles erected to this specification. ‘H’ poles 
erected as terminals or out of balance stayed sections between sections of lines built to 
dissimilar basic spans may be equipped with single, double or triple stays per leg. 
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Double stays are always to be installed with a minimum of two metres between the point of 
entry into the ground of each stay rod. 


Triple stays shall comprise two splayed stays, as above, set at the approved angle to the pole; 
the third stay being placed to bisect the two and entering the ground at least one metre behind 
them viewed from the pole. 


Refer to the document ‘Design of Stays for Overhead Lines’ when site conditions prevent the 
use of preferred staying arrangements. 


All stays shall be bonded to the appropriate crossarm. 


For further information on the installation of stays, refer to the document “Design of Stays for 
Overhead Lines’. 


3.7 Foundations 


Details of foundation are given in the document ‘Constructional Specifications for HV 
Overhead Lines’ These assume Good/ Average Class ground. It is the Project Manager’s 
responsibility to strengthen pole foundations where ground conditions are suspected to be 
worse than Good/Average Class. Advice should be sought from Network Performance & 
Standards. 


Depth 
The preferred method of pole hole excavation is by augering to a depth of 2.4m. 


Where augering is not possible then poles shall excavated by hand or machine to the depths 
shown in the document “Constructional Specifications for Single Circuit HV Overhead 
Lines” 


Baulks & Braces on ‘H’ Poles 
Where ‘H’ Poles are planted by augering to 2.4m brace bars and bulks will not be required. 


Where ‘H’ Poles are planted by an excavator or manually brace bars and bulks shall be 
required. 


3.8 Safety Sign Precautions 


Each support on a line to this Standard shall be provided with a safety sign to Equipment 
Drawing E508, or E509 if plant is fitted. The sign shall be mounted 3m above ground level 
and clearly visible to an observer at ground level from the normal direction of approach. 
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3.9 Precautions Against Access 


The types of support requiring precautions against access and the methods to be employed are 
detailed in EATS Standard 43-90, “Anti-Climbing Devices for HV lines up to and including 
400kV’. 


Additional precautions shall be required next to play areas and other places where children 
congregate. 


3.10 Minimum Height of Line Conductors and Clearance 


The minimum height of line conductors and clearances shall comply with the requirements of 
‘The Electricity Supply Regulations 1988’ and “The Overhead Lines (Exemption) 
Regulations 1990’. (See Section 3 of this Volume.) 


3.11 Relationships With Other Bodies 


Where lines to this Standard are erected over or alongside the plant of British Rail or British 
Telecom, the provisions agreed shall be complied with. Additionally, the requirements of the 
British Waterways Board or other similar undertakings should be noted. 


3.12 Erection of Auxiliary Equipment 


Allowance has been made to the basic support consideration for the additional mechanical 
loadings which would be imposed by auxiliary equipment and additional conductors. 


3.13. Jumper Arrangements 


All 33 kV & 11 kV jumper should comply with OHL Manual Volume 1, Section 7 “Jumpers 
Drawings & Materials”. 


3.14 Joint Use 11kV and ABC 


The arrangement and spacing of 11kV and LV ABC conductors are as shown OHL Manual 
Volume 1, Section 6 “ABC Double Circuit”. 
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if Pole Strut Capability (TO BS 1990) 


The Strut Loads from the relevant tables include the appropriate reliability factor and 
are to be compared directly with the Pole Strut Capability loadings in this table 


TABLE 1.1. Strut Load (KN) For Poles Planted In Augered Holes (the 
preferred method) 


The planting depth is 2.4m 


Augered Holes 


Single Poles 


Extra Stout 
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TABLE 1.2. Strut Load (KN) For Poles Planted In Manual / Excavator Dug 
Pole Holes. 


The appropriate planting depth shown in Section 9 


Manual/Mechanical Dug 
Single Poles | Holes 
Extra Stout 
ee a ee 


194 
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Zs Constructional Specification For Supports With Auxiliary Equipment 
TABLE 2.1. Constructional Specification For Supports With Auxiliary 
Equipment 


Where a support carries auxiliary equipment the construction of the support shall 
be in accordance with the General Arrangement Drawings , and the pole grade as 


follows. 


Transformer Poles (Including Fuses And Control Gear) 
Terminal Poles Intermediate Poles 


POLE UP TO 50 TO 200 TO UP TO 50 TO 200 TO 
HEIGHT (m) 25 kVA 100kVA | 315kKVA | 25kVA_ | 100KVA | 315kVA 


9.0 to 10.5 STOUT |ESTOUT E STOUT 
11.0 to 12.0 ESTOUT |ESTOUT E STOUT 
13.0 to 14.0 E STOUT | ESTOUT |ESTOUT E STOUT 


NOTE 


Pole Mounted Auto Reclosers and Air Break Switch Disconnetors to be erected on 
stout poles. 
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3. Constructional Specification For 50mm? ACSR - Code Name ‘Rabbit’ 


TABLE 3.1. Design Criteria - 50mm? ACSR 


ACSR 50mm? RABBIT VALUE 


Conductor UTS (N) 

Diameter (mm) 

Weight (kg/m) 

Cross sectional area (mm?) 
Modulus of Elasticity (N/mm?) 
Coefficient of Linear Exp. (°C) 
Ice diameter (mm) 

Conductor wind pressure (N/sq.m) 
Freezing Point Tension (N) 

Anti Vibration Constraint 
Conductor Factor of Safety (FoS) 
Maximum Working Tension 
Clashing Span (Maximum Span) 


Ground Clearance Curve, ordinate tension 


reduction, % @ 15°C 


Erection Sags/Tensions,* overtension % @ 15°C 


Pretension (N) 


Reliability Factor for MCP, MCW, MCT 


18350 
10.05 
0.2167 
61.699 
79000 
0.0000191 
20 

380 

4021 

20% of UTS @ 5°C 
2 
UTS/FoS 


1.2 x Basic Span 


20% 
10% 


Use Tension at 5°C in Erection Sag 
Table 


1.5 


* Erection Sags/Tensions are shown in the document ‘Erection of HV Conductors’ 
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TABLE 3.2. Specification For A Basic Span Of 100m - 50mm? ACSR 


Straight Line Poles Specification 


Intermediate Poles To Drawing A010 Medium Grade Poles. 
Section Pole To Drawing A003 Medium Grade Poles. 


NOTE 


The withstand strut loads shown below have been derived with a Reliability Factor 
of 1.5 


TABLE 3.3. Strut Loads - 50mm? ACSR 


Pole grades are to be determined from the withstand strut load shown below and the 
pole strut capability table in section 1. Stays are to be installed using 7/3.25mm staywire 
with a 45 ° angle of spread. 


Angle/Terminal Poles Specification 
Intermediate Angle To Drawing A002 Max. Angle Of Line Deviation Is 10° 
Section Angle Pole To Drawing A003 Max. Angle Of Line Deviation Is 60° 


Withstand Strut Load Imposed On Pole 
By Tee Off Is 58 KN, 2 Stays Required 

ee 
Required 


TABLE 3.4. Withstand Strut Loads Imposed On Pole For Various Angles 
Of Line Deviation. - 5}0mm? ACSR 


|__Line Deviation __| 5° | 10° | 15° | 20° | 25° | 30° | 35° | 40° | 45° | 50° | 55° | 60° | 
| Strut Load KN | 31 | 35 | 39 | 43 | 47 | s1 | 55 | 59 | 62 | 66 | 70 | 73 | 


a 
At 45° 
| or 7/4.00mm | - | - | - ta | | PP te 2 | 


Refer to the document “Design of Stays for Overhead Lines’ for Strut Loads and Number 
of stays for stays set at 30°. 
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TABLE 3.5. Sag And Tension Tables - 50mm? ACSR 


The vibration or other fixed tension 3670 (N) at 5°C produces a calculated FPT 4021 
(N) at a temperature 0°C, and the ratio of conductor UTS to this tension is 4.56. 


ACSR 50mm RABBIT 100m Basic Span 
Ordinates For Uplift/Ground Clearance Curves 


Span(m) Sag (m) in still air Span (m) Sag (m) in still air 
(2X) (2X) 75°C 


40 400 34.21 

440 41.40 
120 480 49.27 
160 520 57.82 


200 560 67.06 
m0 | 342 | 9.98 | 1232 | 600 | 2138 | 6238 | 76.98 
280 640 87.59 
320 680 98.88 
360 720 110.85 


Ordinates for plotting uplift curves are based on conductor tensions. Ordinates for plotting 
ground clearance curves assume the use of new conductors and include, if required, an 
allowance for long term creep over a period of 25 years The allowance used here is 
equivalent to a reduction of 20% of the design tension values at temperature 15°C. 
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TABLE 3.6. Design Sag And Tension - 100m Basic Span - 50mm? ACSR 


Temp Tension Sag (M) For Span Length (M) 
ee | Ue panics cae oer oa 
| 6 | 447 ‘| 0.21 | 0.29 | 0.38 
| o [| 402 | 0.24 | 0.32 | 0.42 | 0.53 | 0.66 | 0.80 | 0.95 | 
| io | 3.34 ‘| 0.29 | 0.39 | 0.51 | 0.64 | 0.79 | 0.96 | 1.14 | 


| 20 | 278 ‘| 0.34 | 047 | 0.61 | 0.77 | 0.96 | 1.16 | 1.38 | 


| 35 | 2.16 | 0.44 | 0.60 | 0.79 | 1.00 | 1.23 | 1.49 
| 45 | 187 | 0.51 | 069 | 0.91 | 1.15 | 1.42 | 1.72 | 2.04 | 


TABLE 3.7 Erection Sag/Tension Chart 100m Basic Span 50mm? ACSR 


mc fen eo [70 | a0 | 90 | 100 | 110 [a0 
0 _} 440 _{ 022 | 030 | 0.39 | 049 | 0.60 | 073 {os 
4.25 
a [ a0 [023 Toe Tos [ose [oss [ore [os 
| 6 | 396 | 0.24 | 0.33 | 0.43 | 0.54 | 0.67 | 0.81 | 0.97 | 
fs aoe il st 
/22_| 294 {033 | 044 | ose { 0.73 | 090 | 1.09 | 1.301 
24 | 283 {034 | 046 | 0.60 } 0.76 | 94 {113 {1.35 


[26 [273 [3s Loas | o6e Lo79 Loot Die [140 
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4. Constructional Specification For 50mm? ACSR - Code Name ‘Rabbit’ (PVC 
Covered) 


TABLE 4.1. Design Criteria - 50mm? ACSR (PVC Covered) 


ACSR 50mm? Rabbit (PVC Covered) VALUE 


Conductor UTS (N) 18350 

Diameter (mm) 14.10 

Weight (kg/m) 0.33 

Cross sectional area (mm7) 61.699 

Modulus of Elasticity (N/mm?) 79000 
Coefficient of Linear Exp. (°C) 0.0000191 

Ice diameter (mm) 20 

Conductor wind pressure (N/sq.m) 380 

Freezing Point Tension (N) 3725 

Anti Vibration Constraint 20% of UTS @ 5°C 
Conductor Factor of Safety (FoS) 2 

Maximum Working Tension UTS/FoS 
Clashing Span (Maximum Span) 1.2 x Basic Span 
Ground Clearance Curve, ordinate tension 

reduction, % @ 15°C 20% 

Erection Sags/Tensions,* overtension % @ 15°C 10% 


Pretension (N) Use Tension at 5°C in Erection 
Sag Table 


Reliability Factor for MCP, MCW, MCT 1.5 


* Erection Sags/Tensions are shown in the document ‘Erection of HV Conductors’ 
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TABLE 4.2. Specification For A Basic Span Of 100m - 50mm? ACSR (PVC 
Covered) 


Straight Line Poles Specification 


Intermediate Poles To Drawing A010 Medium Grade Poles. 
Section Pole To Drawing A003 Medium Grade Poles. 


NOTE 


The withstand strut loads shown below have been derived with a reliability factor of 
1.5 


TABLE 4.3. Strut Loads - 50mm? ACSR (PVC Covered) 


Pole grades are to be determined from the withstand strut load shown below and the 
pole strut capability table opposite. Stays are to be installed using 7/3.25mm staywire 
with a 45° angle of spread. 


Angle/terminal poles Specification 
Intermediate angle to drawing a002 Max. Angle of line deviation is 10° 
Section angle pole to drawing a003 Max. Angle of line deviation is 60° 


Tee off to drawing a006 Withstand strut load imposed on pole by 
tee off is 58KN, 2 stays required 

Terminal pole to drawing a008 Withstand strut load is 58kn, 2 stays 
required 


TABLE 4.4. Withstand Strut Loads Imposed On Pole For Various Angles 
Of Line Deviation. - 50mm? ACSR (PVC Covered) 


|_Line Deviation _| 5° | 10° | 15° | 20° | 25° | 30° | 35° | 40° | 45° | 50° | 55° | 60° | 
| Strut Load kN | 31 | 35 | 39 | 43 | 47 | 51 | 55 | 59 | 62 | 66 | 70 | 73 | 


i 
At 45° 
| or 7/4.00mm | - | - | - tt | | PT Pe ff 


Refer to the document “Design of Stays for Overhead Lines’ for Strut Loads and Number 
of stays for stays set at 30°. 
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TABLE 4.5. Sag And Tension Tables - 50mm? ACSR (PVC Covered) 


The vibration or other fixed tension 3670(N) at 5°C produces a calculated FPT 
3932(N) at a temperature 0°C. The FPT used is 3725(N) and the ratio of conductor 
UTS to this tension is 4.92 


ACSR 50mm? RABBIT 100m Basic Span 
Ordinates For Uplift/Ground Clearance Curves 


Span (m) Sag (m) in still air Span (m) Sag (m) in still air 
(2X) (2X) 75°C 


40 400 40.41 

440 48.89 
120 480 58.19 
160 520 68.29 


200 560 79.20 
m0 | 5.76 | 1259 | 1455 | 600 | 3597 | 7868 | 90.92 
280 640 103.44 
320 680 116.78 
360 130.92 


Ordinates for plotting uplift curves are based on conductor tensions. Ordinates for plotting 
ground clearance curves assume the use of new conductors and include, if required, an 
allowance for long term creep over a period of 25 years The allowance used here is 
equivalent to a reduction of 20% of the design tension values at temperature 15°C. 
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1.00 


{094} 1.6 {al | 167 | 

ras 
| 3.06 | 0.48 | 
288 _| 0.50) 

056 

Ps | a6 fos 

40 | 2a fo. 

M50 [215 oss 

95_| 1.92 10.76 

acm 0.81 


70 

049 Loss | ost 
0.53 _| 0.70 | 0.88 | 

0.57 | 0.74 
| 0.61 | 0.79 | 1.00 | 1. 
| 0.65 _| 0.85 | 1.07] 1. 
069 | 090 | 14 1 
| 0.73 | 0.95 | 1.20 | 1. 
| 0.77_| 1.00 | 1.27 | 1 
Cosi fos [asa D1 
ef oss fia [a0 
6 | 1.46 | 1. 
Pose [iat [ise 
| 1.03 | 1.35 | 1.71 | 2. 
| 1.10 | 1.44 | 1.82 | 2. 


2 fio 
40 [1.70 [2.02 
#8 | 1.80 | 2.4 | 
suse [237 
ss [278 [271 
11 | 2.55 | 3.04 | 
25 | 2.73 | 3.24 | 


(PVC Covered) 


Sag (M) For Span Length (M) 

cc_| kN | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 
| 0 | 413 [0.35 | 0.48 | 0.63 | 0.79 | 0.98 LAl 
| 2 | 402 |036| 0.49 | 0.4 | 081 | 1.01 | 1.22 | 1.45 | 
| 4 | 391 [037] 0.51 | 0.66 | 0.84 | 1.03 | 1.25 | 1.49 | 
| 6 | 380 | 0.38 | 0.52 | 0.68 | 0.86 | 1.06 | 1.29 | 1.53 | 
| 8 | 3.70 | 0.39] 0.54 | 0.70 | 0.89 | 1.09 | 1.32 | 1.57 | 
Lo | 3.60 040 | 05s 072 {091} 1.12} 140} 162 
ia [341 [0.43 | 058 [0.76 [096 1.19 [1.43 | 171 | 
P16 [332 [04a | 0.60 [078 [099 | 1.22 | 1 Ls 
Lis | 324 [04s | 061 {080 | 1.01 t 
foul ae ioinoes Vocal ial a 
| 24 | 3.00 | 0.48| 0.66 | 0.86 | 1.09 | 1. 
| 26 | 294 [050] 068 [0.88 | 1.12 | 1. 


2a far fh, 
1.55 
[iso 
5) |id:63" [ls 
38 | 1.67 | 1. 
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eC | 70 | 80 | 90 | 100 | 110 | 120, 


ios fase 


| -6 | 
aed 
fie “Hl 
10 [326 
ere 
| 20 | 
i eect 
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ne Constructional Specification For 100mm? ACSR - Code Name ‘Dog’ 


TABLE 5.1. Design Criteria - 100mm? ACSR 


ACSR 100mm? DOG VALUE 


Conductor UTS (N) 

Diameter (mm) 

Weight (kg/m) 

Cross sectional area (mm?) 
Modulus of Elasticity (N/mm?) 
Coefficient of Linear Exp. (°C) 
Ice diameter (mm) 


Conductor wind pressure (N/sq.m) 


Freezing Point Tension (N) 
Anti Vibration Constraint 


32700 

14.15 

0.402 

118.536 

75000 

0.0000198 

20 

380 

7188 

20% of UTS @ 5°C 


Conductor Factor of Safety (FoS) 2 
Maximum Working Tension UTS/FoS 


Clashing Span (Maximum Span) 1.2 x Basic Span 


Ground Clearance Curve, ordinate tension 
reduction, % @ 15°C 20% 
Erection Sags/Tensions,* overtension % @ 15°C 10% 


Pretension (N) 


Reliability Factor for MCP, MCW, MCT 


Use Tension at 5°C in Erection 
Sag Table 


1.5 


* Erection Sags/Tensions are shown in the document ‘Erection of HV Conductors’ 
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TABLE 5.2. Specification For A Basic Span Of 100 Metres - 100mm? ACSR 


Straight Line Poles Specification 
Intermediate Poles To Drawings A001 Stout Grade Poles 


Section Pole To Drawing A003 Stout Grade Poles 
Section 'H' Pole To Drawings A004 And A005 Medium Grade 'H' Poles 


NOTE 


The withstand strut loads shown below have been derived with a reliability factor of 
1.5 


TABLE 5.3. Strut Loads - 100mm? ACSR 


Pole grades are to be determined from the withstand strut load shown below and the pole 
strut capability table in section 1. Stays are to be installed using 7/3.25mm staywire with 
a 45° angle of spread. 


Section 'H' angle pole drawings a004 and a005__|Angle of Line Deviation 30° to 60° max 


Tee off to drawing a007 Withstand Strut Load imposed on poles 
by Tee Off is 42kN, 2 stays per leg 
required 


'H' terminal pole to drawing a009 Withstand Strut Load is 42kN, 2 stays per 
leg required 


TABLE 5.4. Withstand Strut Loads Imposed On Pole For Various Angles 
Of Line Deviation - 100mm? ACSR 


____SinglePole | Pole 
ine ena a Te Ta a To 
52 | 58 | 64 | 70 | 39 | 41 | 


Stays Required =o 
At 45° 


pa | 2 {2/2} 2 | 3 || 2a | 20 | 2 | 20 | 20 | 
[or 7/400mm | - | ~ |i fi|-[2]-)-[-]-]-]-| 


Refer to the document “Design of Stays for Overhead Lines’ for Strut Loads and Number 
of stays for stays set at 30°. 
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TABLE 5.6. Sag And Tension Tables - 100mm? ACSR 


The vibration or other fixed tension 6540 (N) at 5°C produces a calculated FPT 7188 
(N) at a temperature 0°C, and the ratio of conductor UTS to this tension is 4.54. 


ACSR 100mm? DOG 100m Basic Span 
Ordinates For Uplift/Ground Clearance Curves 


Span (m) Sag (m) in still air Span (m) Sag (m) in still air 
(2X) (2X) 75°C 


40 400 35.34 

440 42.16 
120 480 50.89 
160 520 59.72 


200 560 69.26 
m0 | 354 | 1036 | 1272 | 600 | 2210 | 6474 | 79.51 
280 640 90.46 
320 680 112.13 
360 720 114.49 


Ordinates for plotting uplift curves are based on conductor tensions. Ordinates for plotting 
ground clearance curves assume the use of new conductors and include, if required, an 
allowance for long term creep over a period of 25 years The allowance used here is equivalent 
to a reduction of 20% of the design tension values at temperature 15°C. 
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TABLE 5.7. Design Sag And Tension - 100m Basic Span - 100mm? ACSR 


Temp | Tension Sag (M) For Span Length (M) 
eae cao eon ae ae 
| -6 | 8.02 | 0.22 | 0.30 | 0.39 | 0.50 
0 | 7.19 | 0.25 | 0.34 | 0.44 | 0.56 | 0.69 | 0.83 | 0.99 _ 
-to | sos _fo30} oat {053 | 067 | 083 [1.00 | 1.19 


eT 
0 | 414 [oa3 | oss [o7 
| 3.83 | 0.46 | 0.63 | 0 
o | 356 {0.50} 0.68 cs 
| 3.33 | 0.53 | 0.72 | 0.95 | 1.20 | 1.48 | 1.79 | 2.13 
sor reese a leon atonal 2.27 
-6s_| 267 | 0.6 | 0.90 | 1.18 | 1.49 | 1.84 | 2.23 | 265 | 
| 75 | 245 | 0.721 0.99 | 1.29 | 1.63 | 2.01 | 2.43 | 2.90 | 


TABLE 5.8. Erection Sag And Tension - 100m Basic Span - 100mm? ACSR 


ae (M) For Span Length (M) 
°C 70 _{ $0} 90{ 100 | 110} 120_ 
Paso fa 0.40 051 | 0.63 | 0.76 | 090 
0.65 
a [993 fone oes fas [ose | oer [oat] a7 | 
s_| 7.06 10.25 | 04 |o4s | 0s7 | 0.70 [oss | 101 
|8_| 679 {026} 036 {046 |059 | 073 [os 
-4_{ 6.06 10.29 | 0.40 | 
is_{ 5831032 | 043 


os 
20 [540 oss] 04s [08 
0.61 
0.63 _ 
0.65 _ 


fos fost {110 
0.49 81 | 1.00 | 1.2 

0.54 Faro oa [109 [1321 
58_| 0.76 | 0.96 | 1.19 | 1.44 | 1. 
63_| 0.82 | 1.04 | 1.29 | 1.56 | 1. 

ross [i238 [67 

095} 1.20} 148 {1.791 


posi fo 
7 

an oe DAT 
02 | 1.22 | 
0.71 06 | 1.28 | 
nan 10 | 1.31 | 
0.7 | 0.95 | 1.15 | 1.36 | 
0.80 | 0.98 | 1.19 | 1.41 | 
| 0.83 | 1.02 | 1.23 | 1.47 | 
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6. Constructional Specification For 100mm? ACSR - Code Name ‘Dog’ (PVC 
Covered) 


TABLE 6.1. Design Criteria - 100mm? ACSR (PVC Covered) 


ACSR 100mm? DOG (PVC Covered) VALUE 


Conductor UTS (N) 32700 
Diameter (mm) 18.20 
Weight (kg/m) 0.55 

Cross sectional area (mm?) 118.536 
Modulus of Elasticity (N/mm?) 75000 
Coefficient of Linear Exp. (°C) 0.0000198 
Ice diameter (mm) 20 
Conductor wind pressure (N/sq.m) 380 
Freezing Point Tension (N) 7062 

Anti Vibration Constraint 20% of UTS @ 5°C 
Conductor Factor of Safety (FoS) 2 
Maximum Working Tension UTS/FoS 


Clashing Span (Maximum Span) 1.2 x Basic Span 


Ground Clearance Curve, ordinate tension 
reduction, % @ 15°C 20% 
Erection Sags/Tensions,* overtension % @ 15°C 10% 


Pretension (N) Use Tension at 5°C in Erection 
Sag Table 
Reliability Factor for MCP, MCW, MCT 1.5 


* Erection Sags/Tensions are shown in the document ‘Erection of HV Conductors’ 
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TABLE 6.2. Specification For A Basic Span Of 100 Metres - 100mm? ACSR 
(PVC Covered) 


Straight Line Poles Specification 


Intermediate Poles To Drawings A001 Stout Grade Poles 


Section Pole To Drawing A003 Stout Grade Poles 


Section 'H' Pole To Drawings A004 And A005 Medium Grade 'H' Poles 
NOTE 


The withstand strut loads shown below have been derived with a reliability factor of 
1.5 


TABLE 6.3. Strut Loads - 100mm2 ACSR (PVC Covered) 


Pole grades are to be determined from the withstand strut load shown below and the 
pole strut capability table in section 1. Stays are to be installed using 7/3.25mm staywire 
with a 45° angle of spread. 


Section 'H' Angle Pole Drawings A004 And A005 [Angle of Line Deviation 30° to 60° max 


Tee Off To Drawing A007 Withstand Strut Load imposed on poles 
by Tee Off is 42kN, 2 stays per leg 
required 


'H' Terminal Pole To Drawing A009 Withstand Strut Load is 42KN, 2 stays per 
leg required 


TABLE 6.4. Withstand Strut Loads Imposed On Pole For Various Angles 
Of Line Deviation - 100mm? ACSR (PVC Covered) 


_____SinglePole__— | Pole 
ne nenine 5 fa eT [ae is Tor 
| StrutLoad kN | 40 | 46 | 52 | 58 | 64 | 70 | 44 | 47 | 49 | 52 | 


Stays Required Set 
eo 45° 


| 7/3.25mm Baca | 2/L | 2/L 
a eee 


Refer to the document “Design of Stays for Overhead Lines’ for Strut Loads and Number 
of stays for stays set at 30°. 
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TABLE 6.5. Sag And Tension Tables - 100mm? ACSR (PVC Covered) 


The vibration or other fixed tension 6540 (N) at 5°C produces a calculated FPT 7062 
(N) at a temperature 0°C, and the ratio of conductor UTS to this tension is 4.63. 


ACSR 100mm? (PVC Covered) 
Ordinates For Uplift/Ground Clearance Curves 

Span (m) 

(2X) (2X) 

| so | ose {| 133 | 156 | 440 | 1684 | 4015 | 47.24 | 


. 
| 240 | sor | i194 | 1405 | 600 | 3131 | 7465 | 87.84 _| 


Ordinates for plotting uplift curves are based on conductor tensions. Ordinates for plotting 
ground clearance curves assume the use of new conductors and include, if required, an 
allowance for long term creep over a period of 25 years The allowance used here is 
equivalent to a reduction of 20% of the design tension values at temperature 15°C. 
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Design Sag And Tension - 100m Basic Span - 100mm? ACSR 
(PVC Covered) 


Ee (M) For Span Length (M) 
| 90 | 100 | 110 | 120 


| o_| 706 [034] 047 fost fo.r7} os } 16 | 137) 
a 


6.54 


Tio [607 [oa [os [on [090 [1.11 [134 [1.60 | 


4.63 


30 


Pas | aa7 toss {ors Lose fh 
| 40 | 414 | 059 | 

45 3.93 | 0.62] 0 
| 50 | 3.75 | 0.65 | 
6s | 330 | 073 | 
| 75 | 3.07__[ 0.79 | 


TABLE 6.7. 


7.34 


zl 
2 
oe ts 
Pe) 690. 
- to | 669 
| 12 | 649 | 
| 14 | 630 
eel ear — | 
ps | sod 
5.77 
aaa 0 
| 24 | 5.45 | 0.45 | 
| 26 | 5.30 | 0.46 | 


1.97 


0.93 pias [14s [76 | 210" 
125] 1.58 | 187} 2 

1.39 | 1.71 

Poss [as [ae [1 [2s [2 


Erection Sag And Tension - 100m Basic Span - 100mm? ACSR 
(PVC Covered) 


233 


ca (M) For Span Length (M) 

90 | 100 | 110 | 120 | 
0.86 
efor ose fe 


132 


1.41 


1.29 


ase 
0.33 
0.34 | 0 
0.35 | 0 
036] 0 
0.39 
0.40 | 
O41 


0.95 | 
F098 [1.18 
| 1.01 | 1.22 | 1. 
| 1.04 | 1.26 | 1. 
| 1.07 | 1 

Copia 
H4 {137 1 


0. 


fly 
1.78 
1.83 


0.55 } 0.70 
0.59 | 0.74 

6 | 0.61 | 0.77 | 

8 | 0.62 | 0.79 | 

9 | 0.64 | 0.82 | 

L_| 0.66 | 0.84 | 

oss | 087 
715 


| 70 | 
oar 

0.45 
ross] 052 [o 
Poss fo. 
Poss 
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7. Constructional Specification For 150mm? ACSR - Code Name ‘Dingo’ 


TABLE 7.1. Design Criteria - 150mm? ACSR 


ACSR 150mm? DINGO VALUE 


Conductor UTS (N) 35700 

Diameter (mm) 16.75 

Weight (kg/m) 0.5164 

Cross sectional area (mm?) 167.4685 
Modulus of Elasticity (N/mm?) 66000 
Coefficient of Linear Exp. (°C) 0.0000212 

Ice diameter (mm) 20 

Conductor wind pressure (N/sq.m) 380 

Freezing Point Tension (N) 7891 

Anti Vibration Constraint 20% of UTS @ 5°C 
Conductor Factor of Safety (FoS) 2 

Maximum Working Tension UTS/FoS 
Clashing Span (Maximum Span) 1.2 x Basic Span 
Ground Clearance Curve, ordinate tension 

reduction, % @ 15°C 20% 


Erection Sags/Tensions,* overtension % @ 15°C 10% 


Pretension (N) Use Tension at 5°C in Erection 
Sag Table 


Reliability Factor for MCP, MCW, MCT 1.5 


* Erection Sags/Tensions are shown in the document ‘Erection of HV Conductors’ 
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TABLE 7.2. Specification For A Basic Span Of 100m - 150mm? ACSR 


Straight Line Poles Specification 
Intermediate Poles To Drawings AOO1 (11 kV) Stout Grade Poles 


Intermediate Poles To Drawings A002 (33 kV) Stout Grade Poles 
Section Pole To Drawing A003 Stout Grade Poles 
Section 'H' Pole To Drawings A004 And A005 Medium Grade 'H' Poles 


NOTE 


The withstand strut loads shown below have been derived with a reliability factor of 
1.5 


TABLE 7.3. Strut Loads - 150mm? ACSR 


Pole grades are to be determined from the withstand strut load shown below and the 
pole strut capability table in section 1. Stays are to be installed using 7/3.25mm staywire 
with a 45° angle of spread. 


Angle/Terminal Poles Specification 
INTERMEDIATE ANGLE TO DRAWING A002 {Maximum Angle of Line Deviation is 5° 
Section Angle Pole To Drawing A003 Maximum Angle of Line Deviation is 30° 


Section 'H' Angle Pole Drawings A004 And A005 |Angle of Line Deviation 30° to 60° max 


Tee Off To Drawing A007 Withstand Strut Load imposed on poles 
by Tee Off is 47kN, 2 stays per leg 
required 


'H' Terminal Pole To Drawing A009 Withstand Strut Load is 47KN, 2 stays per 
leg required 


TABLE 7.4. Withstand Strut Loads Imposed On Pole For Various Angles 
Of Line Deviation - 150mm? ACSR 


_____SinglePole_ | 'H' Pole 
Line Deviation SA a 28 S| a a 
72 | 78 | 43 | | 52 | 


pee TTT 
45° 


| 7/3.25mm | 3 | 2/L | 2/7 | 2/L 
a ee ee eel 


Refer to the document “Design of Stays for Overhead Lines’ for Strut Loads and Number 
of stays for stays set at 30°. 
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TABLE 7.5. Sag And Tension Tables - 150mm? ACSR 


The vibration or other fixed tension 7140 (N) at 5°C produces a calculated FPT 7891 
(N) at a temperature 0°C, and the ratio of conductor UTS to this tension is 4.52. 


ACSR 150mm? DINGO 100m BASIC SPAN 
ORDINATES FOR UPLIFT/GROUND CLEARANCE CURVES 


Span (m) Sag (m) in still air Span (m) Sag (m) in still air 
(2X) (2X) 75°C 


40 400 38.77 

440 46.92 
120 480 55.83 
160 520 65.53 


200 | 285 | 806 | 969 | 560 76.00 
mo | 410 | 1161 | 13.96 | 600 | 25.62 | 7255 | 87.24 
280 640 99.26 
320 680 112.05 
360 720 125.63 


Ordinates for plotting uplift curves are based on conductor tensions. Ordinates for plotting 
ground clearance curves assume the use of new conductors and include, if required, an 
allowance for long term creep over a period of 25 years The allowance used here is 
equivalent to a reduction of 20% of the design tension values at temperature 15°C. 
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TABLE 7.6. Design Sag And Tension - 100m Basic Span - 150mm? ACSR 


SAG (m) FOR SPAN LENGTH (m) 
°C KN_| 60 | 70 | 80 90 | 100 | 110 | 120, 
| 6 | 8.89 | 0.26 | 0.35 
0.29 


; 


0.29 | 
0.32 | 
| 0.35 | 0 
0389] 
| 0.42 | 
O46 
53 
| 0.57 | 
0.61 | 


poss fo 
s [0.03 [0 
Toss 069 Loa? [105 [1 
oss [075 [oss [1.18 [1.42 [1.069 | 
068 | os2 | ros | 128 | 1.85 | 1.84 | 
0.68 | 0.88 | 1.12 | 1.38 | 1.67 | 1.99 | 
0.73 | 0.95 | 1.20 | 1.48 | 1.79 | 2.14 | 
Fount Pras Pose Page [2am 
082 | 1.08 | 1.36 | 168 | 2.03 | 2.42 | 
1.78 | 2.1 56 
va [ior [1st [165 [205 [28 | 295 
80 | 1.09 | 1.42 | 1.79 | 2.21 | 2.68 | 3.19 | 


TABLE 7.7. Erection Sag And Tension - 100m Basic Span - 150mm? ACSR 


1.38 
1.44 
1 = 
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8. Constructional Specification For 300mm? HDA - Code Name ‘Butterfly’ 


TABLE 8.1. Design Criteria - 300mm? HDA 


HDA 300mm Butterfly VALUE 


Conductor UTS (N) 

Diameter (mm) 

Weight (kg/m) 

Cross sectional area (mm?) 
Modulus of Elasticity (N/mm?) 
Coefficient of Linear Exp. (°C) 
Ice diameter (mm) 

Conductor wind pressure (N/sq.m) 
Freezing Point Tension (N) 

Anti Vibration Constraint 
Conductor Factor of Safety (FoS) 


Maximum Working Tension 


Clashing Span (Maximum Span) 


Ground Clearance Curve, ordinate tension 


reduction, % @ 15°C 


Erection Sags/Tensions,* overtension % @ 15°C 


Pretension (N) 


Reliability Factor for MCP, MCW, MCT 


48740 

23:25 

0.888 

22.1 

55900 

0.000023 

20 

380 

8756 

20% of UTS @ 5°C 

3.93 (Calculated on the UTS of the 
conductor fittings so as not to give 
a Maximum Working Tension of 
more than 17792N (4000Ibf)) 
17792N 

1.2 x Basic Span 


20% 
10% 


Use Tension at 5°C in Erection 
Sag Table 


Is 


* Erection Sags/Tensions are shown in the document ‘Erection of HV Conductors’ 
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TABLE 8.2. Specification For A Basic Span Of 100 Metres - 300mm? HDA 


Straight Line Poles Specification 
Intermediate Poles To Drawings A002 Stout Grade Poles 


Section Pole To Drawing A003 Stout Grade Poles 
Section ‘H’ Pole To Drawings A004 And A005 Medium Grade 'H' Poles 


NOTE 


The withstand strut loads shown below have been derived with a reliability factor of 
1.5 


TABLE 8.3. Strut Loads - 300mm? HDA 


Pole grades are to be determined from the withstand strut load shown below and the 
pole strut capability table in section 1. Stays are to be installed using 7/3.25mm staywire 
with a 45° angle of spread. 


Section 'H' Angle Pole Drawings A004 And A005 [Angle of Line Deviation 30° to 60° max 


Tee Off To Drawing A007 Withstand Strut Load imposed on poles 
by Tee Off is 58kN, 3 stays per leg 
required. (or 2 x 7/4.00 stays per leg) 


'H' Terminal Pole To Drawing A009 Withstand Strut Load is 58KN, 3 stays per 
leg required.(or 2 x 7/4.00 stays per leg) 
TABLE 8.4. Withstand Strut Loads Imposed On Pole For Various Angles 
Of Line Deviation - 300mm? HDA 


Single Pole | Pole 
ne rotin [For a ae Ta Ta 


| Strut Load KN _| Load kN | 64 | 72 | Be | go | 97 | lESae 57 | | 61 


aie Teese 
45° 


| /3.25mm_ | i | 2 | 2 | 3 | 3 | 3 | | at | at | 3 | 3 | 3, | 
| or 7/4.00mm | - | - | - | 2) 2)-[- | - | - [2aefen| on! 


Refer to the document “Design of Stays for Overhead Lines’ for Strut Loads and Number 
of stays for stays set at 30°. 
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TABLE 8.5. Sag And Tension Tables - 300mm? HDA 


The vibration or other fixed tension 9748 (N) at 5°C produces a calculated FPT 
10754 (N) at a temperature 0°C, and the ratio of conductor UTS to this tension is 
5.56. 


HDA 300mm? BUTTERFLY 100m Basic Span 
Ordinates For Uplift/Ground Clearance Curves 


Span (m) Sag (m) in still air Span (m) Sag (m) in still air 
(2X) (2X) 75°C 


40 400 47.05 

440 56.93 
120 480 67.15 
160 520 79.51 


200 560 92.22 
mo | 641 | 1480 | 1694 | 600 | 40.08 | 9248 | 105.86 
280 640 120.45 
320 680 135.97 
360 720 152.44 


Ordinates for plotting uplift curves are based on conductor tensions. Ordinates for plotting 
ground clearance curves assume the use of new conductors and include, if required, an 
allowance for long term creep over a period of 25 years The allowance used here is equivalent 
to a reduction of 20% of the design tension values at temperature 15°C. 
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TABLE 8.6. Design Sag And Tension - 100m Basic Span - 300mm? HDA 


Temp Tension Sag (M) For Span Length (M) 


60 | 70 | 80 | 90 | 100 | 110 | 120 | 


TABLE 8.7. Erection Sag And Tension - 100m Basic Span - 300mm? HDA 


Sag (M) For Span Length (M) 
°C KN | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 
| o | 1102 | 036 | 048 | 0.63 | 080 | 0.99 | 1.20 | 1.42 | 
| 2 | 1058 | 037 | 050 | 0.66 | 0.83 | 1.03 | 1.24 | 148 | 
0.39 
| 9.79 | 040 | 055 | 0.71 | 0.90 | 141 | 135 | 1.60 | 
| 8 | 942 | 042 | 057 | 0.74 | 094 | 1.16 | 140 | 1.66 | 
| 20 | 7.68 | 051 | 069 | o91 | 1.15 | 1.42 | 1.71 | 2.04 | 
| m4 | 7.24 | 054 | 0.74 | 0.96 | 1.22 | 1.50 | 182 | 217 | 
| 26 | 704 | 056 | 0.76 | 0.99 | 1.25 | 155 | 187 | 2.23 | 
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9. Constructional Specification For Pole Foundations 


TABLE 9.1. Foundations For Normal Spanning In Ground Of 
'Good/Average' Class 


Pole Augered Hole ——= Holes 
Length Pole Grade Pole ase 
Medium | Stout Medium | Stout_| 


<M [Stout 
P 
P P 
P P 
P P 
P P 
P P 
Hees 
U 
U 
U 
U 


btebe oo 


P -indicates unaided pole 
U -indicates upper 1.3m baulk fitted. 
T -indicates twin 1.3m baulks fitted 
T(n) -indicates twin 1.3m baulk fitted and span downrated to (n)% 
of normal (Where n is the number following T) 
N/A - Not applicable. Hole to be hand/machine excavated and twin 


1.3m baulks fitted 
NOTE 


The preferred method of pole hole excavation is by augering. 
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1. MAINTENANCE OF EXISTING SINGLE CIRCUIT HV LINES 


When assessing the level of line maintenance, or refurbishing, careful consideration shall be 
given (to the age\and condition of supports, conductors, fittings, line topography and height 
Above ‘Ordnance, Datum. Overhead Lines over 25 years old are particularly vulnerable to 
general deterioration, such as rotten poles, worn fittings and corroded conductors. Before 
deciding the amountvOf work required checks should be taken on a selected number of line 
components. It/is* diffiewlt to assess the actual sampling of component(s), but generally it 
would be reasonable to check | in 10 supports complete with fittings and samples of original 
conductor approximately Awo, kilometre intervals on long lines, or just a single sample on 
short lines. 


Where it is practical in the caSe of arenovation scheme to bring a line up to modern standard 
construction, the same approachyshould be taken as specified in the document ‘Design of HV 
Single Circuit Overhead Lines/ of Wood Poles’. However, cases will arise where the 
investment in a current route is Such that new construction cannot be economically achieved. 
In these cases a partial re-build maybe thegnest economical option. 


1.1 Pole Changes 


For the occasional pole change(s) on linés_use the standard crossarms specified in the 
document ‘Design of HV Single Circuit Overhead Lines on Wood Poles’. Consideration 
should also be given to decreasing the span lengths-andimplementing the failure containment 
policy as specified in the document “Design of HV Single Circuit Overhead Lines on Wood 
Poles’ to enhance security of the line under extremé weather conditions. When changing 
poles it would be prudent to replace fittings and insulatorsewith modern equivalents. 


1.2 Conductors 


The decision whether to re-conductor will be influenced by the number of repair joints found 
on the line and also by its condition, i.e. is it corroded or severely damaged. Tests for 
assessing the condition of old conductor are described in Volume 4 of the Overhead Line 
Manual. All lines shall be re-conductored in accordance with the document ‘Design of HV 
Single Circuit Overhead Lines on Wood Poles’, including replacing 40mm? ACSR with 
50mm? ACSR. 
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1. A001 Single Pole, Single Crossarm, Intermediate 100mm? 150mm? ACSR 


1.1 Materials List A001. 


30 11kV 33kV 


MATERIAL DESCRIPTION 100mm? 
150mm? 150mm? 
Pole 
M20 x 45mm bolt/nut 
M20 x 50mm bolt/nut 
Intermediate crossarm 
Crossarm strut 
Insulator bracket 
Pole safety sign 
11kv pin insulator 
33kv line post insulator 
Insulator pin 10kn 230mm 
Insulator pin 10kn 305mm 
Curved square washer m20 
Flat square washer m20 
Flat round washer m20 
Helical insulator tie top (size related) 
Helical post insulator tie top (size related) 
Double helical post insulator tie top 
Circuit identification plate 
Number nails A 


- .R : 
MEDIUM STOUT / 
Pole bolts POLES EXTRA STOUT 
POLES 
| (Nodssoonmpochaumn || 
M20 x 300mm pole bolt/nut - 4 


Kicking block NORMAL 
USE 


M20 x 450mm pole bolt/nut 1 - 
M20 x 530mm pole bolt/nut - ALTERNATIVE 
Wood stay/ kicking block type 1 850mm 1 - 
Wood stay/ kicking block type 2 1300mm - ALTERNATIVE 
Curved square washer 1 - 
Flat square washer 1 - 


A.R - AS REQUIRED 
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1.2 Drawing A001. 


2 NO. M20*50 BOLTS EACH COMPLETE 


WITH 1 ROUND WAS ISTRIBUTION TIE 
INSULATORS TO SUIT 


Va VOLTAGE SYSTEM 


E209 
EE NOTE 1 
E230 

2 NO. M20*45 BOLTS EACH 
COMPLETE WITH 1 ROUND] 
WASHER 

NOTE 
FOR 33 KV-ADDITIONAL 
CIRCUIT IDENTIFICATION [A] E508 
PLATE E504 REQUIRED F113 

O 


E503 


NOTES 

1 FIT M20 POLE BOLTS EACH WITH 2 WASHERS 
AT POLE TOP. (ANTI SPLIT BOLTS) 

2 ALL GALVANISED BOLTS TO BE M20 EACH WITH NUT 


GROUND LEVEL 
SIE L2YQYYys Ss 


me : E111 
Me =. 
Ws: 
Na AS GROUD 
Po CONDITIONS DICTATE 


bef e ertat ad E | EAST MIDLANDS ELECTRICITY 


BSSESSSIINSS 
RRRARRR 


SSNS 


MINOR MODS SINGLE POLE, SINGLE CROSS ARM 
INTERMEDIATE, 100MM. 150MM ACSR 


a 
WAS ESI DRG 434003 


1.3: 
Mcrtgrenerd CAD | NPUT RKP|JAN 1994 
CHECKED BY AbDB[ APR 1991 A001 
APPROVED BY HBH| APR 1991] 


z 
zr 
= 
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2. A002 Single Pole, Double Crossarm, Intermediate / Running Angle 


2.1 Materials List A002. 


MATERIAL DESCRIPTION 


io) 


Pole 
M20 x 45mm bolt/nut 
M20 x 50mm bolt/nut 
M20 x 60mm bolt/nut 
M20 galv. Mild steel full nut 
22: Intermediate crossarm 
3 Crossarm strut 
238 | Strap for section pole 
24 Insulator bracket 
508 | Pole safety sign 
0 1kv pin insulator 
3kv line post insulator 
nsulator pin 10kn 230mm ref29 
nsulator pin 10kn 305mm ref31 
urved square washer m20 
Flat round washer m20 
Helical insulator tie top (size related) 
Helical insulator tie side (size related) 
Helical post ins: tie top (size related) 
Helical post ins: dble tie top (size related) 
Helical post ins: tie side (size related) 
Helical post ins: dble tie side (size related) 


tm) es) 
Ss — 
Oo 


to 


ee 
Ww 


tH 


Ne} 


ee 
Ww 
WwW 


to 
Ww 
S 
nN 
WwW 


esl 
(es) 
_ 
jo) 


to 
WwW 
a 
So 
— 


| | Flat round washerm20_ 
|_| Helical insulator tie top (size related) | 
|_| Helical insulator tie side (size related) | 
|_| Helical post ins: tie top (size related) | 
|_| Helical post ins: dble tie top (size related) _| 
|_| Helical post ins: tie side (size related) | 
|_| Helical post ins: dble tie side (size related) _| 


Ww 


6 


— 
fon 


a 
=a 
aa 
=a 
Pee] 
=e 
= 
= 


a ae ee ee 


|__| Circuit identification plate | | CT AR OT TAR 
| |Numbernails | AR | AR [OAR 
P| CC POLEBOLTS | SC MEDIUMPOLES _|_ STOUT / E STOUT POLES | 
| | M20x 260mm pole bolnut_ | 
| | M20x 300mm pole bolmut | 


PER BLOCK FITTED 


M20 x 450mm pole bolt/nut M20 x 450mm pole bolt/nut 
M20 x 530mm pole bolt/nut M20 x 530mm pole bolt/nut ALTERNATIVE 


Wood stay/ kicking block type 1 


Wood stay/ kicking block type | 1 


1 
Wood stay/ kicking block type 2 Wood stay/ kicking block type | ALTERNATIVE 
2 


Curved square washer Curved square washer 
Flat square washer Flat square washer 


A.R - AS REQUIRED 
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East Midlands Electricity 
Distribution Business 


2.2 Drawing A002. 


NO. M20*50 BOLTS EACH COMPLETE 


ITH 1 ROUND WASHER 


F 


1200 mm 1200 mm 


E243 


HV Single Circuit 


Drawings and Materials 


DISTRIBUTION TIE 


INSULATORS TO SUIT 
VOLTAGE SYSTEM 


STAY BOND 


SEE NOTE 2 
2.NO. M20*45 BOLTS EACH 


COMPLETE WITH 1 ROUND 


WASHER STAY ASSEMBLY 


Al 
ae 
E113 | 


5 


NOTE 

FOR 33 KV-ADDITIONAL 
CIRCUIT IDENTIFICATION 
PLATE E504 REQUIRED 


E508 


E503 


NOTES 
1 ALL GALVANISED BOLTS TO BE M20 EACH WITH NUT 


2 FIT M20 POLE BOLTS EACH WITH 2 WASHERS 
AT POLE TOP. (ANTI SPLIT BOLTS) 


3 WHEN ASINGLE PHASE LINE IS REQUIRED THE 
STANDARD OF CONSTRUCTION TO BE APPROPRIATE 
TO THREE PHASE OPERATION, THE CENTRE CONDUCTOR 
BEING OMITTED 


2602 mm 


4 MAYBE USED UP TO AMAXIMUM ANGLE OF DEVIATION 
OF 10° FOR 50 SQ MM ACSR, 5° FOR OTHER CONDUCTORS 


GROUND LEVEL 


AS GROUND 
CONDITIONS DICTATE 


4 NO. M20*60 BOLTS EACH 
COMPLETE WITH 2 NO. ROUND 
METAL WASHERS 


E | EAST MIDLANDS ELECTRICITY 


SINGLE POLE, DOUBLE CROSSARM 
INTERMEDIATE / RUNNING ANGLE 


DRAWN BY 
CAD INPUT [RKP|JAN 1994 
CHECKED BY APR_1991 
APPROVED BY APR 1991] 


Scale N.T.S. 


A002 


Class- 
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3. A003. Single Pole, Double Crossarm, Section 
3.1 Materials List A003 


IN LINE SECTION SECTION ANGLE 


33kV 3oU1k|  33kV 
v 


50/100 
150 300 = =|50mm?| 150 


19 


MATERIAL DESCRIPTION 
150 | 300 


E113 
E213 
E23 Crossarm strut 
E238 
E239 
E249 2 
E508 l 
E303 
E305 
E306 4 
E310 
E312 
E361 4 
E317 4 

OHJ142 4 


OHJ20 |Lug, comp: double bolt fixing 300mm? 
HDA 


OHL143 
OHJ60 
OHJ110 2 
E260 


0 


M20 x 260mm pole bolt/nut 
M20 x 300mm pole bolt/nut 


> S) E — s Cw 

= m1 ool Rl w — RPIRIMmIm NB l]B{[y Ale a oe 
rs) = < 

>| > m Na] Z|- Hlrofrm}rm]aA]ro al-|E 

Ain b 


> i) 
Fi D|> NIA WALA AI-IE S 


PER BLOCK FITTED 

Kicking block | = NORMALUSE | 

M20 x 450mm pole bolt/nut 1 - 

M20 x 530mm pole bolt/nut - ALTERNATIVE 
E111 | Wood stay/ kicking block type 1 850mm 1 - 
E111 | Wood stay/ kicking block type 2 1300mm - ALTERNATIVE 
E260 ‘| Curved square washer 1 - 
E261 _ | Flat square washer 1 - 


A.R - AS REQUIRED 
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Drawings and Materials 


Distribution Business 


3.2 Drawing A003 


INSULATOR TO SUIT: 
SYSTEM VOLTAGE 


THIS INSULATOR & PIN USED 
ON ANGLED POLE ONLY 


DISTRIBUTION TIE 


FOR TERMINATION 
f= DRG NO} A032 
fl 


TO SUIT VOLTAGE 


450 FOR 1IkV 
500 FOR 33KV 


2 NO. M20*45 BOLTS EACH FINE SECTION FORE EE NOTE 2 
COMPLETE WITH 1 ROUND TAY ASSEMBLY 
WASHER 

NOTE 

FOR 33 Kv- Ouse 


ADDITIONAL CIRCUIT 
IDENTIFICATION PLATE 
REQUIRED E504 


NOTES 
1 ALL GALVANISED BOLTS TO BE M20 EACH WITH NUT 


2 FIT M20 POLE BOLTS EACH WITH 2 WASHERSAT POLE TOP. 
(ANTI SPLIT BOLTS ) ; 


3 WHEN A SINGLE PHASE LINE IS REQUIRED THE 
STANDARD OF CONSTRUCTION TO BE APPROPRIATE. 
TO THREE PHASE OPERATION, THE CENTRE CONDUCTOR 
BEING OMITTED 


3000MM: MINIMUM 


4 50 MM ACSR BARE ANGLE OF DEVIATION 60° 
50 MM ACSR P\V.C. ANGLE OF DEVIATION 60° 
ALL OTHER ANGLE OF DEVIATION 30° 


GROUND LEVEL 


AS GROUD 
CONDITIONS DICTATE 


4 NO. M20*70 BOLTS 
EACH COMPLETE WITH 

1 NO. M20 ROUND METAL 
WASHER &1NO. FULL 
NUT FOR LOCKING 


IE | EAST MIDLANDS ELECTRICITY 


SINGLE POLE, DOUBLE CROSSARM 


POLE SIZE 


TABLE DELETED SECTION 


MHM 


N.T.S. 


S. 
ayer] WAP, a boetS 434005 [cap INPUT RKP|JAN 1994 
ADS CHECKED BY ADB] APR_1991 A003 
APPROVED BY [HBH| APR 199] 


Ff 
¥ 
> 2 
bd 
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4. A004. 'H' Pole, Double Crossarm, Section — 
4.1 Materials List A004 


IN LINE SECTION SECTION ANGLE 
36 11kV 33kV 36 11kV 33kV 


PT M20x60mmbolvmut 
| [M20x70mmbol/mut tt C—“‘“CSS*dT OUT C6 CT 6 CT CT CT 
|| M20 galv.Mildsteelfullnut CL CT CT 
| E303 |iikvpininsulator CT 
| £305_|33kvlinepostinsulator CE 
| E306 _|Discinsulator,porcelain C—C—“‘SCdTS OO UCL (8 CT 8 | Tt Ts 
| E310 [Pilotinsulatorpin (straight) | 
| E312 |Clevisendedsocketadaptor —C—“‘S*dT CC CUdT C=C UT CUT COC - CUdT C- CUdT T 
| E361 [Ballendedeyehook CE CT CT 
BOT: | Socket vongite = = 5S oe = 
| OHJ142 [Bolted anchor clamp(sizerelated) | CT CT - T  T  - 
| OHJ20 | Lug, compression double boltfixing CEC CT COC CUT CTC CUdT C- UdT 
| OHJ143 [Backplate with washersandnuts | TT TT - 
| OHJ60_| Compression tension termination 300mm? hda_ | CC; d| COC CUT CTC dT C- UT 
| OHJ110 | Aluminium wedge tap(sizerelated) | 3-88 
| Flatroundwasherm20_CC‘“‘LS «O42 | 22 e266 
|__| Helicalins: tietop(sizerelated) CE 2 TC - -  C- C - - 
Fe Helical ins: tie side (size related) aa ie a ee ee ee ee 

[= = 

he 2 4 


MATERIAL DESCRIPTION 


|__| Helical post ins: tie top (size related) 
FS Helical post ins: tie side (size related) 


| 
ea = 4] ; ; 
MEDIUM STOUT / EXTRA STOUT 

| | M20x 260mm polebolvmut 
| | M20x300mmpolebol/nut 
| [M20x375mmpolebolvmut 
| |M20x450mmpolebol/nut 
| | M20x530mmpolebolvmut 
Cd 

M20 x 450mm pole bolt/nut - 

M20 x 530mm pole bolt/nut ALTERNATIVE 


Wood stay/ kicking block type 1 850mm 
Wood stay/ kicking block type 2 1300mm 
Curved square washer 

Flat square washer 


* Underground Brace Bars & Brace Blocks not required when poles are augered to 2.4 m 
depth 
A.R - AS REQUIRED 


ALTERNATIVE 


Ref: OHL Vol | Section 7 HV Single Circuit 
Drawings & Materials JAN 2002 
Page 10 of 23 Version: 4 


East Midlands Electricity HV Single Circuit 
Distribution Business Drawings and Materials 


4.2 Drawing A004. 


INSULATOR TO SUIT 
YSTEM VOLTAGE 


DISTRIBUTION TIE 


OR TERMINATION 
SEE DRG NO} A032 
ASS 


UNDERSLUNG ON ANGLES TO SUIT VOLTAGE 


NDERSLUNG ON OF DEVIATION OVER 30° 
STRAIGHT LINE Bee 


BECTIONS 


450 FOR 11KV 
500 FOR 33KV 


3000 MINIMUM 


SEE NOTE 6 


SEE NOTE3 


1934 CENTRES 


6 NO. M20*70 BOLTS EACH C/W. 
2 NO. ROUND WASHERS & 1 NO. 
FULL NUT FOR LOCKING 


1 ALL GALVANISED BOLTS TO BE M20 EACH WITH 
NUT TO BS4190 


2 FIT M20 POLE BOLTS EACH WITH 2 WASHERS 
AT POLE TOP. (ANTI SPLIT BOLTS 


3 TYPE 1 BLOCKS LAID TOGETHER TO FORM AFOOTING 
WHERE UNSUITABLE GROUND CONDITIONS EXIST 


4 WHEN ASINGLE PHASE LINE IS REQUIRED THE 
STANDARD OF CONSTRUCTION TO BE APPROPRIATE 
TO THREE PHASE OPERATION, THE CENTRE 
CONDUCTOR BEING OMITTED 

5 MAXIMUM DEVIATION ANGLE 60° 


6 CROSS BRACE E 244 & BLOCKS E 111 NOT REQUIRED 
WHEN POLES ARE AUGERED 


Soireetse tern 8a” EAST MIDLANDS 
fess ELECTRICITY 


POLE SIZE ‘H' POLE 


TABLE DELETED 


DOUBLE CROSSARM SECTION 


s esi pRG 434006 FE 

WA: | DRG 434 

WITH MODS, CAD_| NPUT RKP|JAN 1994 
CHECKED BY APR 1991] 


‘APPROVED BY 
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5. A005. "H' Pole, Double Crossarm, Section (Occasional Long Span) 
5.1 Materials List A005 


IN LINE SECTION ANGLE 
SECTION 


mm 


Circuit identification plate 


M20 x 450mm pole bolt/nut 1 - 

M20 x 530mm pole bolt/nut - Alternative 
E111 Wood stay/ kicking block type 1 850mm 1 - 
Elll Wood stay/ kicking block type 2 1300mm - Alternative 
E260 Curved square washer 1 - 
E261 Flat square washer 1 - 


AR - AS REQUIRED 
* Underground Brace Bars & Brace Blocks not required when poles are augered to 2.4 m 
depth 
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5.2 Drawing A005. 


INSULATORS TO SUIT 

SYSTEM VOLTAGE 
NUMBER OF INSULATORS DISTRIBUTION TIE 
TO SUIT VOLTAGE 


STAY BOND 


UNDERSLUNG ON UNDERSLUNG ON 

STRAIGHT LINE ANGLES OF 

SECTIONS DEVIATION SEE NOTE 2 
OVER 30° 


3000 MINIMUM 


ROUND LEVEL 


SEE NOTE 6 


TYPE 1 BLOCKS LAID TOGETHER TO 
FORM A FOOTING WHERE UNSUITABLE 
GROUND EXISTS 


2500 CENTRES 


6 NO. M20*70 BOLTS EACH 
COMPLETE WITH 2 No. 
ROUND WASHERS & 

1 NO FULL NUT FOR 
LOCKING 


E238 


NOTES 
1 ALL GALVANISED BOLTS TO BE M20 EACH WITH 
NUT TO BS4190 


2 FIT M20 POLE BOLTS EACH WITH 2 WASHERS 
AT POLE TOP. (ANTI SPLIT BOLTS 


3 TYPE 1 BLOCKS LAID TOGETHER TO FORM AFOOTING 
WHERE UNSUITABLE GROUND CONDITIONS EXIST 


4 WHEN ASINGLE PHASE LINE IS REQUIRED THE 
STANDARD OF CONSTRUCTION TO BE APPROPRIATE 
TO THREE PHASE OPERATION, THE CENTRE 
CONDUCTOR BEING OMITTED 


5 MAXIMUM DEVIATION ANGLE 60° 


6 CROSS BRACE E 244 & BLOCKS E 111 NOT REQUIRED 
WHEN POLES ARE AUGERED 


orrected fram G0 EAST MIDLANDS 
te 60 deg ELECTRICITY 


POLE SIZE ‘H' POLE 
TABLE DELETED DOUBLE CROSSARM SECTION 
(OCCASIONAL LING SPAN) 


DRAW BY 
WAS ESI DRG 434007 
WITH MODS CAD | NPUT RKP|JAN 1994 


CHECKED BY ADB] APR 1991 
AREROVED<BY. HBH|APR_199]] 
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6. A006. Single Pole, Double Crossarm, Tee Off 50mm? ACSR 
6.1 Materials List A006 


MATERIAL DESCRIPTION 
M20 x 45mm bolt/nut 
| [M20x60mmbol/mut 1 

| [M20x70mmbol/mut 
| M20 galv. Mild steel fullnut 


E306 Disc insulator, porcelain 
Flat round washer m20 


> 
wn 
> 
wn 


STOUT /E STOUT 
POLE BOLTS POLES 


a 
a 
|_| M20 X 300mm POLE BOLT/NUT 
TEE OFF 
PILOT INSULATORS 10 KV |_ 36 11kV 


PTHELICAL INSULATOR TIE TOP Gomm) AR AR 


A.R - AS REQUIRED 
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6.2 Drawing A006. 


UNSUPPORTED 
JUMPER 2.5M 


E309 


NOTES 


1 THE CASE OF LIVE LINE ERECTION OF TEE-OFF CROSSARM 
1S SHOWN WHERE X=2.4M MINIMUM THIS ALLOWS 1.1M 


E508 SAFETY CLEARANCE TO LOWEST LIVE POINT (BAIL), PLUS 
E113 [A] HALF TEE-OFF CROSSARM LENGTH. 
© 2 FOR LIVE LINE ERECTION A POLE TOP MAKE OFF SHOULD 


NOT BE USED. TWO STAY STRAPS ARE REQUIRED, ONE 


E503 STRAP IS FITTED AT CROSSARM BOLT AND 
ONE AT TIE STRAP BOLT. 


3 FOR DEAD LINE ERECTION THE TEE-OFF CROSSARM 
SHOULD BE POSITIONED SO THAT WHEN DISCONNECTED 


S FROM THE MAIN OVERHEAD LINE AMINIMUM DISTANCE 
OF 1.1M MAY BE OBTAINED BETWEEN THE CROSSARM, 
3 
S CRAFTSMEN PLUS TOOLS AND THE NEAREST LIVE POINT, 
Z 4 CARE SHOULD BE EXERCISED TO ENSURE ADEQUATE 
= GROUND CLEARANCE IN FIRST SPAN OF TEED LINE 
s CLEARANCE IN FIRST SPAN OF TEED LINE 
> 
8 5 BONDING BETWEEN CROSSARM IS NOT PERMITED 
ie} 
i) 
GROUND LEVEL 
; Lr ; IE | EAST MIDLANDS 
a — =a ELECTRICITY 
; ; as 
f= —— ~4] a [ BY Spe id SINGLE POLE, 
a a | 20-1: 9 SINGLE GROSS ARM 
a ; TEE OFF (50MM ACSR) 
= = Es WAS ESI DRG 434008 = Class. 
=a ; | WITH MODS REDRAWN 
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7. A007. Tee-Off Pole 11kV/33kV 
7.1 Materials List A007 


TEE OFF 
MATERIAL DESCRIPTION 30 11kV 33kV 


| LM 20x 70mm boltmut 
| M20 galv. Mild steel fullmut 


OHJ60 | Compression tension termination 


20 


STOUT / EXTRA STOUT 
POLE BOLTS POLES 


| [M20 x 300mm pole bolt/nut 
| [M20 x 530mm pole bolt/nut 


PILOT INSULATORS 


E303 11kv pin insulator 
E311 Pilot insulator pin (screw in) 
PY S/work, bolts and nuts for pilot ins: 


Helical insulator tie top (50mm?) 
A.R - AS REQUIRED 


* Brace Blocks not required when poles are augered to 2.4 m depth 
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7.2 Drawing A007. 


WEDGE OR BAIL CLAMP ARRANGEMENT INSULATOR TO 
FOR L.L. TAPPING SUIT VOLTAGE 


E243 


EE NOTE 4 


OR TERMINATION 
SEE DRG NO. A032 


NUMBER OF INSULATORS, 


E 36 1 TO SUIT VOLTAGE 


NOTE 

FOR 33KV ADDITIONAL 
CIRCUIT IDENTIFICATION 
PLATE E504 REQUIRED 


2 
=) 
2 
Z 
2 
9 
8 
9 
® 


GROUND LEVEL 


NOTES 

1 THE TEE OFF CROSSARM SHOULD BE POSITIONED SO 4 FOR LIVE LINE TAPPINGS USE COVERED COVERED 
THAT WHEN DISCONNECTED, 1.1M MINIMUM MAY BE FLEX WEDGED ON TO A SHORT JUMPER AT 
OBTAINED BETWEEN THE CROSSARM, CRAFTSMAN TERMINATION AND ON TO BAIL CLAMP ASSEMBLY 
PLUS TOOLS AND THE NEAREST LIVE POINT ON LINE. 


2 MAXIMUM UNSUPPORTED JUMPER LENGTH IS 2.5M 5 ALL GALVANISED BOLTS TO BE M20 EACH WITH NUT 


3 NO BONDING PERMITED BETWEEN CROSSARMS. 


EAST MIDLANDS 
ELECTRICITY 


TEE - OFF POLE 
11KV/33KV 


DRAW BY ADB] JUL 1991] Scale 
POLE SIZE TABLE 
DELETED CAD | NPUT RKP|JAN 1994 
CHECKED BY ADB[ JUL 1991 


ToL 199% 


Ref: OHL Vol | Section 7 HV Single Circuit 
Drawings & Materials JAN 2002 
Page 17 of 23 Version: 4 


East Midlands Electricity HV Single Circuit 
Distribution Business Drawings and Materials 


8. A008. Single Pole, Terminal, 50MM? ACSR Only 
8.1 Materials List A008 


TERMINAL 


DRG MATERIAL DESCRIPTION 

E113 | Pole 

| [M20x45mm bolt 

| [M20x 60mm bolt 

| [M20x 70mm bolt 

| | M20 galv. Mild steel fullmut ST 

| [Curved square washerM20_0 TT 

| |Numbernails AR TAR 
STOUT / EXTRA STOUT 

| |M20x300mmpolebolymut 

ee a 

USE 

M20 x 450mm pole bolt/nut 1 ee oe es es 

M20 x 530mm pole bolt/nut - 

Wood stay/ kicking block type 1 850mm 1 fee og 

Wood stay/ kicking block type 2 1300mm 7 

Curved square washer Sa ae 


Flat square washer 
A.r - as required 
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East Midlands Electricity 
Distribution Business 


8.2 Drawing A008. 


HV Single Circuit 
Drawings and Materials 


1200 1200 


E219 


SS fT, RS 
Ue 


REAR CROSSARM 


FRONT CROSSARM 
2 NO. M20*45 BOLTS 
EACH COMPLETE WITH 
1 NO. ROUND WASHER. 


STAY BOND. 


5 E508 
ey 
2. 
E503 
2 
=) 
2 
Z 
2 
Q 
fs) 
3 
GROUND LEVEL 
E111 


SEE NOTE 4 


2 NO. M20*60 BOLTS EACH COMPLETE 


WITH 2 NO. FULL NUTS AND 3 NO. 
WASHERS IN STRUT POSITION FOR 


FOR TERMINATION 
ras SEE DRG NO. A032 


STAY BOND 


NOTES 


1 ALL GALVANISED BOLTS TO BE M20 EACH 
WITH NUT 


2 FIT M20 POLE BOLTS EACH WITH 2 WASHERS 
(ANTI SPLIT BOLTS) 


3 WHEN ASINGLE PHASE LINE IS REQUIRED THE 
STANDARD OF CONSTRUCTION TO BE 
APPROPRIATE TO THREE PHASE OPERATION, 
OMITING THE CENTRE CONDUCTOR 


4 BLOCKS E 111 NOT REQUIRED 
WHEN POLES ARE AUGERED 


M20*70 BOLTS EACH COMPLETE 


WITH 1 NO. ROUND WASHER PLUS 
1 NO. 


FULL NUT FOR LOCKING 


EAST MIDLANDS 
ELECTRICITY 


E | 


SINGLE POLE, 


POLE TABLE DELETED 
DRG TITLE MOD 


TERMINAL. 
50MM _ACSR ONLY 


10- 7-91 
"ADB 


zy? 
> Fae 
z1° 
8 
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East Midlands Electricity HV Single Circuit 
Distribution Business Drawings and Materials 


9. A009. "H' Pole, Terminal 
9.1 Materials List A009 


TERMINAL 
MATERIAL DESCRIPTION 30 11kV 33kV 


100mn2 
150mm2 | 150mm | 300mm? 
ye 2 2 


Poles 
M20 x 70mm bolt/nut 
M20 galv. Mild steel full nut 
Elll Brace block type 1 2600 mm 
E219 Crossarm member 2.6m 
E239 Strap for terminal crossarm 
E244 Underground brace bars 1934mm cntrs 
E249 Tie rod threaded both ends 
E508 Pole safety sign 
E306 Disc insulator porcelain 
E312 Clevis ended socket adaptor 
E361 Ball ended eye hook 
E317 Socket tongue 
OHJ142 | Bolted anchor clamp (size related) 
OHJ60_ | Comp: tension termination 300mm? HDA 
OHI 143 | Backplate with washers and nuts 
E260 Curved square washer m20 
E261 Flat square washer m20 
Flat round washers 
Circuit identification plate 
Number nails 


STOUT / GRIRA Sour 
Pole bolts _— 


| [M20 x 300mm pole bolt/nut 
| [M20 x 375mm pole bolt/nut —= =] 
| [M20 x 530mm pole bolt/nut 


A.R - AS REQUIRED 


* Underground Brace Bars & Brace Blocks not required when poles are augered to 2.4 m 
depth 
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East Midlands Electricity 
Distribution Business 


9.2 Drawing A009. 


HV Single Circuit 
Drawings and Materials 


3000 MINIMUM 


GROUND LEVEL 


IUMBER OF INSULATORS 
TO SUIT VOLTAGE 


OR TERMINATIONS, 
SEE DRG NO. A032 


EE NOTE 2 


SEE NOTE 4 


Seq 41 - NOTE 3 


1934 CENTRES 


NOTES 


1 ALL GALVANISED BOLTS TO BE M20 EACH 
WITH NUT TO BS4190 


2 FIT M20 POLE BOLTS EACH WITH 2 WASHERS 
AT POLE TOP. (ANTI SPLIT BOLTS ) 


3 TYPE 1 BLOCKS LAID TOGETHER TO FORMA 
FIRM FOOTING WHERE UNSUITABLE GROUND 


CONDITIONS EXIST 
E249 4 CROSS BRACE E 244 & BLOCKS E 111 
NOT REQUIRED WHEN POLES ARE AUGERED 


6 NO. M20*70 BOLTS EACH COMPLETE 
WITH 1 NO. ROUND WASHER PLUS 
1 NO. FULL NUT FOR LOCKING 


EAST MIDLANDS Free TRICHY 
HEAD OFFICE JA 


H POLE TERMINAL 
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REDRAWN PLAN 
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a a 
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10. A010. Single Pole, Single Crossarm, Intermediate 50mm? ACSR 
10.1 Materials List A010 


INTERMEDIATE 
DRG MATERIAL DESCRIPTION 16 11kV 36 11kV 


| 

| |M20x45mmbolvnut 
| | M20x5O0mmbolvmut 
| 
2 
| 
2 
2 


ae 
foot 
— 

MEDIUM STOUT / 

POLE BOLTS POLES | EXTRA STOUT 

POLES 
— 
ae 


M20 x 260mm pole bolt/nut 4 
M20 x 300mm pole bolt/nut 


PER BLOCK FITTED 
Kicking block NORMAL USE 


M20 x 450mm pole bolt/nut 
M20 x 530mm pole bolt/nut 


Wood stay/ kicking block type 1 


> 
NIB] wWI A NI] 


ALTERNATIVE 


Wood stay/ kicking block type 2 ALTERNATIVE 


Curved square washer 


Flat square washer 


A.R - AS REQUIRED 


Ref: OHL Vol | Section 7 HV Single Circuit 
Drawings & Materials JAN 2002 
Page 22 of 23 Version: 4 


East Midlands Electricity HV Single Circuit 
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10.2 Drawing A010. 50mm” ACSR 


2 NO. M20*50 BOLTS EACH COMPLETE 
WITH 1 ROUND WASHER 


1000 1000 


DISTRIBUTION TI 


E243 


2 NO. M20*45 BOLTS 
EACH COMPLETE 
WITH 1 ROUND 
WASHER 


1 ALL GALVANISED BOLTS TO BE M20 EACH 
WITH NUT 


2 WHERE ASINGLE PHASE LINE IS REQUIRED 
THE STANDARD OF CONSTRUCTION TO BE 
APPROPRIATE TO 3 PHASE OPERATION, 
THE CENTRE CONDUCTOR BEING OMITTED 


3 FIT M20 POLE BOLTS EACH WITH 2 WASHERS 
AT POLE TOP. (ANTI SPLIT BOLTS 


2 
2 
2 
Z 
2 
2 
2 
6 
5 
fe} 
® 


GROUND LEVEL 


AS GROUD 
CONDITIONS 
DICTATE 


EAST MIDLANDS 
ELECTRICITY 


SINGLE POLE, 


NOTE: 3 ADDED: SINGLE CROSS ARM INTERMEDIATE, 
50MM ACSR MAX. 


DRAWN BY. Scale _N.T.S 
WAS ESI DRG 434012 
WITH MODS CAD_INPUT JAN 1994 
APR_1991| 


CHECKED BY 
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Revision Log For Pole Mounted Fuse-Gear, Auto-Reclosers & 
Air Break Switches, Disconnectors Drawings & Materials Lists 


Changes made in version 3 


Section Notes about the change 
7 Drawings A020 revised — expulsion fuse bracket changed 


Changes made in version 2 


Section Notes about the change 

fi All drawings and materials list revised — composite 36kV insulator 
shown as preferred method of sectioning. Separate drawings for Low 
Level & High Level ABSD handles. ‘H’ pole drawing for ABSD 
withdrawn. Commodity codes included in materials lists 


Changes made in version 1 


Section Notes about the change 
7 Drawings A034, A035, A040 and A040-A revised 
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East Midlands Electricity 


A020. 


A021. 


A034. 


A035. 


A040. 


A040A. 


Pole Mounted Fuse-gear, Auto-Reclosers and Air Break Switches 


Disconnectors Drawings and Material Lists 


CONTENTS 


EXPULSION FUSEGEAR MATERIALS LIST 

A020. EXPULSION FUSEGEAR - DRAWING 
AUTO-RECLOSER - MATERIALS LIST 

A021. AUTO RECLOSER DRAWING 

11kV AIR BREAK SWITCH DISCONNECTOR - 
A034. 11kKV AIR BREAK SWITCH DISCONNECTOR 
GROUND LEVEL HANDLE - DRAWING 

11kV AIR BREAK SWITCH DISCONNECTOR - 
HIGH LEVEL ACTUATOR -MATERIALS LIST 
A035 11kKV AIR BREAK SWITCH DISCONNECTOR 
HIGH LEVEL ACTUATOR -DRAWING 

A036. 11kV AIR BREAK SWITCH DISCONNECTOR 


EXISTING SECTION POLE - DRAWING 


REMOTELY CONTROLLED POLE MOUNTED AUTO-RECLOSER 


DRAWING 


EARTH MAT AND EARTH NEST - MATERIALS 


Overhead Line Manual Vol.1 


5 


REMOTELY CONTROLLED POLE MOUNTED AUTO-RECLOSER 


5 


A040A. REMOTELY CONTROLLED POLE MOUNTED AUTO-RECLOSER 


PLAN VIEW OF EARTH MAT AND EARTH NEST 
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A020. EXPULSION FUSEGEAR MATERIALS LIST 


DRG Commodity DESCRIPTION QTY 
Code 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


Te [———_—(FaeMouning onan Sd 
ems | __ [rss Supon and Suppor Se 
[sats fexpunione———SSSCSCS~d 
[02 305 |somn? tare somperoonucior ————SS—*d AR 
a 
Foara0 | 20303 [atuminvn Doubepitivg son? ——————*dtC 
[asi oars ——SSCSC~S~S~ 
[ase faa compost mar paiwinor ————SS«d 
[oar | 261500 |Socketended compression ewes som | 6 
[| ass. |Pefomes Site Taso ACR «dC 
[axeaonssi|wanpows roy SSSCS~d 
[va sonmpane SSCS 
[—[Jnaromswastes ———SSSCS~id CS 
fomri0| __Woige Taps Exiingssiononyy ———SS—*dt 
P| roa0es sommFacsk SS SSC*d AR 


The bonding conductor from the fuse mount must be connected to the crossarm tie strap 
using a live line steel block earth clamp E615 to enable the fuse steelwork to be isolated from 
the crossarm during maintenance. 
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A020. EXPULSION FUSEGEAR - DRAWING 


Installation on 
Existing Section Pole 


36 kV Double Ball 
Composite Insulator 


OHJ 52 or OHL61 
Socket Ended 
Compression Dead-ends 


E615 STEEL BLOCK 
EARTH CLAMP 


UNSUPPORTED 
JUMPER LENGTH 
2.5m MAXIMIMUM 


EARTHING 


BOND FUSE CROSSARM 
TO POLE TOP STEELWORK 
WITH LIVE LINE CLAMP 


DO NOT EARTH 
FUSE STEELWORK 


barrior inulator ROTE Re JUMIBER ADdE: EAST MIDLANDS 
— ELECTRICITY 
[B_ 
fiivas, WAS ARRANGEMENT OF POLE MOUNTED 
— FUSEGEAR 3 PHASE SPUR 
Y | 
Dotails of expulsion 


DIM TO GL ALTERED 
fuse bracket = nee SOS? CAD INPUT | RKA JAN 1994 
d ; CHECKED BY A020 
[apProven ey] — [| 
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A021. AUTO-RECLOSER - MATERIALS LIST 


DRG Commodity DESCRIPTION QTY 
Code 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


[02305 |sonn? tare opperoontucor ———SSSCSC~*d 
[| ase ri faa compost nal patisivor «dC 
Tomar | __ |seekedende compression ea-nis onitooticior | 6 
foarise] _[eaitCumpstosstconousor dO 
foarisi| 26707 fuveunetas ————SSSCS~S~S~S 
Fone | 221 fewernosm? ———SSCS~d 
Fonras | 21256 faimeai Ls Single ponssmm? —————SSS—*dt 
Cf ait oar SSCS 
[= [asset [rive Gessner 
[[asa200s0 wanna (roy ——SSSC~d AR 
[= [708165 [ssn Live Line Taping aie =i 


The bonding conductor from the Auto Recloser must be connected to the crossarm tie strap 
using a live line steel block earth clamp E615 to enable the Auto Recloser steelwork to be 
isolated from the crossarm during maintenance. 
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A021. AUTO RECLOSER DRAWING 


36 kV Double Ball 
Composite Insulator 


OH 52 or OHL61 
Socket Ended 
Compression Dead-ends 


LIVE LINE TAPPING CABLE TO BE 
USED FOR ALL CONNECTIONS 
TO RECLOSER AND ALSO FOR 
SHORTING JUMPERS 


M20 BOLTS 


PARKING BAR 


SAFETY SIGN (E509) 
EARTHING a 


BOND RECLOSER 0 
TO POLE TOP NUMBER PLATE (E503) 
STEELWORK 
WITH LIVE LINE 
CLAMP 


DO NOT EARTH 
RECLOSER 


NOTE 

DURING LIVE LINE ERECTION AND MAINTENANCE OF THE RECLOSER THE RED BAND SHOULD BE 
POSITIONED 1.1m FROM THE NEAREST LIVE POINT. THE TOP OF THE RECLOSER , ANY PARKING BAR 
AND THE CRAFTSMAN PLUS TOOLS SHOULD ALL BE BELOW THIS POINT. 

THE CROSSARM EARTH BOND MUST BE REMOVED DURING ERECTION AND MAINTENANCE 


MAXIMUM UNSUPPORTED JUMPER LENGTH IS 2.5m. 


}— polAND ay pase EAST MIDLANDS 
28/7/00 

— pore APREP: IE | ELECTRICITY 
/-— Aee | AbcED ATOR ARRANGEMENTOF 
a DEC 97 AUTO-RECLOSER 
[I 
[| 
[| 


A WAS 11L/ A17 DRAWN BY |? ]JULY 01 [Sale NTS [Gass 
Abs _} MCOIRED CAD INPUT [DC [JULY 94 


Pl TOY Si A021 
zz 
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A034, 11kV AIR BREAK SWITCH DISCONNECTOR —- 


GROUND LEVEL HANDLE - MATERIALS LIST 


DRG Commodity DESCRIPTION QTY 
Code 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


[_[2sea00ss0|mannow (rom) SSS 
[02305 [som nresopperoonicior ————SSC*d AR 
[sor sis [son Pvc covered conpersonducor ———~*dt AR 
P| ass [Copper onto ———SSSCSCS~d 
[[ss12|Pmostor nse cantcanp ———SSS—*d 
foanso| —__[aaltCanpstonitconauser ————SS~d CO 
fowris| 220° funeunetas ————SSCS~ 
owe | 2621 |ewernosm® —SSCS~dC 
Ponrat | 2612551 [aime Lis Dowie norosma? «dt 
[| 27s fore SSCSCS~ 
[= [asset [rive Gassing 
[=| 708 65 |os in Live Line Taping Cais ——SSSS—«*d AR 
[ase faa compost ta vatisunoe id 
[oars | ____|socetended compression den-endso wit condnaar | 6 


A.R - AS REQUIRED 


A fibre glass parking bar should be fitted for parking of the live line taps during maintenance. 


The bonding conductor from the ABSD must be connected to the crossarm tie strap using a 
live line steel block earth clamp E615 to enable the ABSD steelwork to be isolated from the 
crossarm during maintenance. 
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A034, AIR BREAK SWITCH DISCONNECTOR 
GROUND LEVEL HANDLE - DRAWING 


OHJ 52 or OHL61 
Socket Ended 
Compression Dead-ends 


36 kV Double Ball E615 STEEL BLOCK 
Composite Insulator EARTH CLAMP 


UNSUPPORTED 
JUMPER LENGTH 
2.5m MAXIMIMUM 


STEELWORK E254 


PARKING BAR FOR 
ABSD JUMPERS 


INSULATOR 


EARTHING 


ANIT CLIMBING GUARDS BOND ABSD TO POLETOP STEELWORK 
IN ACCORDANCE WITH AND CONNECT TO EARTH ELECTRODE 
EATS 43-90 VIA INSULATED 50mm CONDUCTOR 


PROVIDE OPERATING HANDLE 
EARTH MAT 


INSULATED 


BARE 
oa MOUNTING HEIGHT MUST BE 
H' POLE MOUNTING suCH AS TO ENSURE THAT 5m or 1.5D | 
THERE IS AMINIMUM 
CLEARANCE OF 2.6 METRES 
BETWEEN ABROKEN JUMPER 
AND GROUND LEVEL 
RED BAND CHANGED Cc U/L POSITION OF 


TO SAFETY SWITCH MODIFIED. 
CLEARANCE MARKER. 


| ____JTOP MOUNTING OPTION 


HIGH LEVEL ACTUATOR mires wes 
DEVICE ADDED 
MODIFIED. CHANGED 11kV AIR BREAK SWITCH DISCONNECTOR 
GROUND LEVEL HANDLE 
NOTE ADDED MIDDLE PHASE. DRAWN BY MHM| MAY 77 Scale NS. 
REPOSITIONED CAD INPUT DC | JULY 94 
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A035. 11kV AIR BREAK SWITCH DISCONNECTOR —- 
HIGH LEVEL ACTUATOR -MATERIALS LIST 


DRG Commodity DESCRIPTION QTY 
Code 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


[[asezn0sso|wa0pow mo ——SS~— 
[20205 [stn are copper conan «dR 
Fourie |__| itis twasccontsoe ———SSS~dCO 
font | 26201 |tvetinetaw ———SSSCS~d 
Ponce [26211 |canerinsosmi® ————SSCS~d 
A Oe 
pastes doar SSSS~d 
Sm OS a 
[= [row 16s [osin? tivetine Tapes cane =i 
[[ase'ars [ae compose albania id 
fomiaiai| —___[sovker ended compresion deatendr oat conor | 6 


A.R - AS REQUIRED 


A fibre glass parking bar should be fitted for parking of the live line taps maintenance. 


The bonding conductor from the ABSD must be connected to the crossarm tie strap using a 
live line steel block earth clamp E615 to enable the ABSD steelwork to be isolated from the 
crossarm during maintenance. 


A second fibre glass parking bar must be fitted 2 metres below the operating hook to allow 
the ABSD to be used as a Point of Isolation by applying the approved locking off device. 
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A035 AIR BREAK SWITCH DISCONNECTOR HIGH LEVEL ACTUATOR — 


DRAWING 


OHJ 52 or O 
Socket Ende: 


UNSUPPORT| 
JUMPER LEN 


STEELWORK E254 


Wh 'H' POLE MOUNTING 


Compression Dead-ends 


36 kV Double Ball 
Composite Insulator 


2.5m MAXIMIMUM 


=——_ 
APPROVED 2000 
LOCKING OFF ean EARTHING 
ae BOND ABSD TO 
POLE TOP 
—— =f} STEELWORK ° 
PARKING BAR FOR B WITH LIVE LINE 
LOCKING DEVICE CLAMP 
DO NOT 
EARTH ABSD 


[TOP MOUNTING OPTION RED BAND CHANGED c 
[_1___]REMOVED [] 0 sarery 
JUN 00_| DRAWING RE-TITLED TUNE 97 | CLEARANCE MARKER JUNE 82 
[i] HIGH LEVEL ACTUATOR" Hi Shera glide 
EARTHING E WAS 11L/A7 B 
NOTES AMENDED ADB MODIFIED 
JUN 59 JUNE 91 JUNE 78 
j 
‘ABSD PARKING BAR D NOTE ADDED A 
AUG 98 | ADDED. 
NOTES AMENDED MAVSO SEPTV 


HL61 
d 


E615 STEEL BLOCK 
EARTH CLAMP 


ED 
GTH 


PARKING BAR FOR 


ABSD JUMPERS eee 


_ 


MOUNTING HEIGHT MUST BE 
SUCH AS TO ENSURE THAT 
THERE IS AMINIMUM 
CLEARANCE OF 2.6 METRES 
BETWEEN ABROKEN JUMPER 
AND GROUND LEVEL 


U/L POSITION OF 

SWITCH MODIFIED. 
DRG NO. WAS 
11L/A28 


[J EAST MIDLANDS ELECTRICITY 


DRAWING NO.S 'E' 
CHANGED 


11 kV AIR BREAK SWITCH DISCONNECTOR 
HIGH LEVEL ACTUATION 


DRAWN BY MAY 77 Scale N.TS. 
CAD INPUT JULY 94 0 3 5 


MIDDLE PHASE Class- 


REPOSITIONED 


CHECKED BY MAY 77 
[APPROVED BY |? _|maY77__| 
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A036. 11kV AIR BREAK SWITCH DISCONNECTOR 
EXISTING SECTION POLE - DRAWING 


FOR TERMINATION 
SEE DRG A032 


INSULATED 
FOR CENTRE 


STEELWORK E254 


PARKING BAR 


BYPASS JUMPER 


UNSUPPORTED 
JUMPER LENGTH 
2.5m MAXIMIMUM 


DETAIL BELOW ABSD AS PER: 


A034 - GROUND LEVEL HANDLE 


A035 - HIGH LEVEL ACTUATOR 


‘H' POLE MOUNTING 


MOUNTING HEIGHT MUST BE 
SUCH AS TO ENSURE THAT 
THERE IS AMINIMUM 
CLEARANCE OF 2.6 METRES 
BETWEEN ABROKEN JUMPER 
AND GROUND LEVEL 


TOP MOUNTING OPTION U/L POSITION OF 
SWITCH MODIFIED. 
DRG NO. WAS. 


11L/A28 


RED BAND CHANGED 
TO SAFETY 


CLEARANCE MARKER 
JUNE 97 | HIGH LEVEL ACTUATOR 
DEVICE ADDED. 


MIDDLE PHASE 
ADDED. REPOSITIONED 


NOTES AMENDED 


[ pb | NOTE ADDED A 
— 


SEPT 77 


EARTHING WAS 11L/A7 DRAWING NO.S'E" 
NOTES AMENDED MODIFIED CHANGED 

JUN 99 JUNE 91 JUNE 78 
[=== i — 


EAST MIDLANDS ELECTRICITY 
NETWORK DEVELOPMENT AN 


11 kV AIR BREAK SWITCH DISCONNECTOR 
EXISTING SECTION POLE WITH 
BY PASS JUMPER ON CENTRE PHASE 


APPROVED BY | 2 


File Ref: Pole Mounted Switchgear Drawings 
& materials July 2006 Page 12 of 16 


Version: 3 


East Midlands Electricity Pole Mounted Fuse-gear, Auto-Reclosers and Air Break Switches 
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A040. REMOTELY CONTROLLED POLE MOUNTED AUTO-RECLOSER 
MATERIALS 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


| | 238.871 [36k V composite ball / ball insulator 
OH] 61 po Socked ended compression dead- oa 
oH42 | =| BLX Aluminium Lug ez 
oH43 | =| BLX Bi-Meetal Lug aad 


DRG Commodity DESCRIPTION QTY 
Code 


720005 |50 mm* pe Conductor for jumpers 
720015 |120 mm? 
720025 _| 185 mm* 


£263 | 234500 | Anti Climbing Guard & barbed wire 
|__| 232 200:550 |M20 Bolts (Pole) 


Remotely Controlled Auto Recloser with Control Box and 
Aerial 


A.R - AS REQUIRED 


The bonding conductor from the Auto Recloser must be connected to the crossarm tie strap 
using a live line steel block earth clamp E615 to enable the Auto Recloser steelwork to be 
isolated from the crossarm during maintenance 
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A040. REMOTELY CONTROLLED POLE MOUNTED 


DRAWING 
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AUTO-RECLOSER 


TYPICAL DIMENSIONS ABOVE GROUND FOR 
TOTAL POLE LENGTHS AS INDICATED 


10.5m 12m 
POLE : c= 
Me 
8m 9.5m 
I ' 
2.5m MAX 
UNSUPPORTED 
JUMPER LENGTH 
HV BUSHINGS TO BE 4.3m 
MINIMUM ABOVE GROUND. 
Sm’ 6m MAXIMUM DISTANCE BETWEEN 
RECLOSER BASE AND TOP OF 
CONTROL CABINET WILL BE 5m 
(ASSUMING 8m CONTROL CABLE) 
2m 2m 


CONTROL CABINET 
AND RTU (POSSIBLY 
SEPERATE CABINETS) 


(= 


MAXIMUM HEIGHT 2m 
ITO ALLOW GROUND 
LEVEL CONTROL 


100mm GRANITE 
CHIPPINGS 


EARTH MAT OF 25mm? 
COPPER LAID AT 300mm 
DEPTH TO BE POSITIONED 
UNDER CONTROL CABINET 


50mm? COPPER LAID 
AT 600mm DEPTH 


SUZ 77777 Z| 
KY AAS SS 
CIN NANSSS 
CONDUCTIVE CONCRETE 
IF REQUIRED 


COMPOSITE TENSION INSULATOR (BALL/BALL FITTING) 
30° DROPPER PLATE DEAD END SOCKET ASSEMBLY 


HV ARRESTERS ARE TO BE FITTED TO BOTH SIDES 


-—— ROUTE CONTROL CABLE, SUPPLY CABLE AND EARTH 


(INTERIM ISSUE) 


NOTE :- FOR POLE TOP ARRG'T SEE 
APPROPRIATE BASIC STRUCTURE IN 
THE OVERHEAD LINE MANUAL 


ALL JUMPERS TO BE OF ACOVERED 
CONDUCTOR CONSTRUCTION 
(BLX OR SIMILAR) 


OF THE RECLOSER ONLY, (HV ARRESTERS NOT 
REQUIRED ON THE TRANSFORMER 


LV ARRESTERS NOT REQUIRED AS THE NEUTRAL 
AND EARTH ARE BONDED TOGETHER. 


NOTE :- 

1.1m MINIMUM SAFETY CLEARANCE 
MUST BE MAINTAINED BETWEEN 
HV AND LV EQUIPMENT, eg. FUSE, 
AERIALS, CONTROL EQUIPMENT 


EARTHING ARRANGEMENTS 
50mm? COVERED COPPER WIRE. 


LV SWA3 CORE CABLE FOR CONTROL 
CABINET SUPPLIES FUSED IN CONTROL CABINET 


ANTI- CLIMBING GUARD (MIN HEIGHT 2.75m), 
DANGER NOTICES, ETC. TO BE FITTED 
AS APPROPRIATE 


AS CLOSE TOGETHER AS POSSIBLE 
MAX SPERATION TO BE 200mm (8") 


GENERAL NOTES: 


1. THE TRANSFORMER MUST ONLY BE USED TO 
PROVIDE ASSUPPLY TO THE CONTROL CABINET 
AND RTU 


2. IF ADDITIONAL EQUIPMENT IS REQUIRED ON THE 
POLE THEN AN 'H' POLE ARRANGEMENT SHOULD 
BE CONSIDERED 


CONNECTION BELOW 


GROUND LEVEL GROUND LEVEL 


VLLZLLCLLALILLL AN 


NOTES :- 
EARTH VALUE IS FOR 
DRY SUMMER CONDITIONS. 


EARTH VALUE MUST 
BE BELOW 10 OHMS 


EARTHING DESIGN TO BE 
IN ACCORDANCE WITH 
SECTION 10 VOLUME 3 & 
SECTION 11 VOLUME 1 


File Ref: Pole Mounted Switchgear Drawings 
& materials July 2006 


REDRAWN. 


TO TENSION 
INSULATOR. 


GRANITE CHIPPINGS 
& CONCRETE ADDED 


LV SUPPLY CABLE 


GENERAL ARRANGEMENT FOR 
REMOTELY CONTROLLED POLE 
MOUNTED AUTORECLOSER 
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East Midlands Electricity Pole Mounted Fuse-gear, Auto-Reclosers and Air Break Switches 
Disconnectors Drawings and Material Lists 


Overhead Line Manual Vol.1 
A040A. REMOTELY CONTROLLED POLE MOUNTED AUTO-RECLOSER 
EARTH MAT AND EARTH NEST —- MATERIALS 


DRG Commodity DESCRIPTION QTY 
Code 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


E615 | 512261 | Steel Block Earth Clamp 
ae 802 305 | 50mm‘ bare copper conductor 


[20715 [sonin™ PC covered copper condor AR 
[asso [copper mondea Rods CR 
[| ss12[Posphorbonze cance AR 


A.R - AS REQUIRED 
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East Midlands Electricity Pole Mounted Fuse-gear, Auto-Reclosers and Air Break Switches 
Disconnectors Drawings and Material Lists 


Overhead Line Manual Vol.1 
A040A. REMOTELY CONTROLLED POLE MOUNTED AUTO-RECLOSER 
PLAN VIEW OF EARTH MAT AND EARTH NEST 


R = 1.2m OR 2.4m COPPER ROD 
OR 
50mm? DEEP DRIVEN 
EARTH CONDUCTOR 


50mm? COPPER 
LAID AT 600mm 
BELOW GROUND 


25mm? COPPER 
LAID AT 300mm 
BELOW GROUND 


IE | EAST MIDLANDS ELECTRICITY 


LT 

[| 

[| 

= REMOTELY CONTROLLED POLE MOUNTED 
dl AUTORECLOSER PLAN VIEW OF EARTH MAT 
pT 

a 

[| 

[| 


AND EARTH NEST 


DRAWN. DRAWN BY 
DIMENSIONS ICAD INPUT 
CHECKEDBY| |__| A 0 4 0 A 
[| APPROVEDBY| | si 
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Bd gn ood . East Midlands 
Distribution Business IE Electricity 


Cable Terminations 


Drawings and Materials 


Database Ref: 37 File Ref: OHL Vol 1 Section 7 Manual Name: Overhead Line Manual 
Cable Terminations Drawings & Vol.1 
Materials Jan 2002 

Version Prepared by Approved by Issue Date 

4 Tony Haggis Tony Haggis Jan 2002 


East Midlands Electricity Cable Terminations - 
Distribution Business Drawings and Materials 


REVISION LOG 


Prepared by Checked by Approved by Reviewed By 
M. Richardson T. Haggis 12/02/99 


Notes: 


[2 | THaggis | THaggis | sd haggis, | 2/8/00 
Drawings and material lists for A028, A029, A037 and A037A withdrawn. Drawing and 
material list for A013 and A026 modified to cover 33kV in addition to 11kV. A033 re-drawn. 


Prepared by Checked by Approved by Reviewed By 


3 - DEC T Haggis Dec 2000 
2000 
Drawing A027 created for 400 sq mm 33kV terminations 


Prepared by Checked by Approved by Reviewed By 


4 - Jan T Haggis Jan 2002 
2001 


Cable cleat commodity codes included for 11kV & 33kV triplex cables 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
Page 2 of 11 Version: 4 


East Midlands Electricity Cable Terminations - 


Distribution Business Drawings and Materials 
CONTENTS 
TABLE A013.11kV AND 33kV SINGLE POLE SINGLE CORE XLPE CABLES 
DEA TERA LIS Ws ccaiss decisis casscosersocsiasasstsiceducsbastectedticaccataessestasaseabesovaasucassceceaiecaseuss 4 
DRAWING AOUS rcssescsessiescs sonsnes cape tiles cdewsteccs ap cvieucctnsnscapheustcceaudinadodeces dusuctousupedeabacsnsstuceusguenausesy 5 
TABLE A026.33 kV AND 11kV TERMINAL ‘H’ POLE SINGLE CORE XLPE 
CABLES: MATERIALS DIST ccscsceccsdacesdusvcascccnocensssuctsvecsuasteconscevtacsucveectucetasasvocsbeceoss 6 
DRA WING: A026 iisicccsdeccesssciousnusscssnadssstecnionsdeccndsesesnshcsvasduatvedesonsebeaascucveisebssssadecingepiuneestscbseese 7 
TABLE A027.400 sq mm 33 kV ‘H’ POLE SINGLE CORE XLPE CABLES 
WEAVE RUA LS LISD evvscicsscccestsecabidcecsoscesetcdbeddbadosuntesscbedascsedceusdtovedssscedécesteucuisteevs ddbicess 8 
DRAWING A027 sins cisis tciscdssseevactustccibadscsupuscstcidben<cspictaatcsddedecsuctuséucicescessnseaestccdede sens esubouasencs 9 
TABLE A033.JUMPERS AND LUGS FOR XLPE CABLE TERMINASTION 
MATERIALS LIS Discs desist cctieisat cacessdcesdttaacaidentscetceseetsnase seeesavausdeadesaesictecstswousnsteades 10 
DRA WING ADS cesccciasesshvedteucsthusscsivessisuetecesteceesdsdessiiessucsuadapendeunsecuedssasueseussedensetossaduaustcouetears 11 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
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East Midlands Electricity Cable Terminations - 


Distribution Business Drawings and Materials 
TABLE A013. 11kV AND 33kV SINGLE POLE SINGLE CORE XLPE CABLES 
MATERIALS LIST 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


E240 232581 |Support channel for heatshrink cable termination 
E247A 232 583 | Surge Arrester Mounting Bracket 


E358 234 322 ~—'| Surge Arrester 11kV 3 
E359 234 323 | Surge Arrester 33kV 


E714 533210 |70/150mm? 11kV triplex Cable Cleat 
533211 [185/300 mm* 11kV triplex cable cleat 
533212 {150/400 mm’ 33kV triplex cable cleat 


Anti Climbing Guard & barbed wire 


Zz 232 200:550 |M20 Bolts (Pole) 


per gs seen 

[| 202505 [soma coperconsuaar ———SSC~*dAR 
[aor sis [sonm® Pvc covered coppercontncor ——————*dLAR 
50mm” copper lug LIC1-12 AR 
R 
AR 


DRG Commodity DESCRIPTION QTY 
Code 


a 235 604 | Copper Bonded Rods A 
oa 235612 | Phosphor bronze earth clamp 


A.R - AS REQUIRED 


Notes: 


Anti Climbing guards must be in accordance with EATS 43-90. 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
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East Midlands Electricity 
Distribution Business 


Cable Terminations - 
Drawings and Materials 


FOR POLE TOP ARRANGEMENT SEE APPROPRIATE BASIC STRUCTURE 


150mm? ACSR & 300mm? HDA 


50, 100 & 150mm? ACSR | 


\ 
\ Ea A ua0N 
| DETAILS 


| SEE DRG A032 
( <S a el ae ] 
" | 
\ 
\ VW 
\ / 
MAX. LENGHT OF SURGE f 
UNSUPPORTED \ ARRESTERS 
JUMPER 2.5m \ 11kV - E358 
\ 33 kV - E359 
LIGHTNING 
MOUNTING BRACKET CONDUCTOR 
E247A 50mm? Cu 
INSULATED 
SUPPORT CHANNEL DIRECT TO 
E240 GROUND 
ELECTRODE 
CABLE CLEAT E714 SUPPORT 
CHANNEL 
E240 
ANIT CLIMBING GUARDS SAFETY SIGN 
IN ACCORDANCE WITH (E509) ——— iq 
EATS 43-90 
LO 
s 
el CABLE GUARD 
(E708) 
POLE EARTH 
WIRE COVER 
| (E709) 
WAV 
4A 
For 400 sq mm CABLE AL 
33 kV XLPE cae oa 
see drawing A027 
mz TOU AMENDED STAND OFF 
— aE roe eal ees FF | ae MIDLANDS 
=a — NETDEV. ELECTRICITY 
[is | err cae cates — MoD. 701.6, CONNECTIONS 33 kV AND 11kV SINGLE POLE 
SINGLE CORE XLPE CABLES 
Po pserenaie™ _— EARTHING & MODIFIED GRD INPUT Toe Tune ‘AO 01 3 
NOV 99 JUNE 91 
[NOV 99 |oTHER Mops. CHANGED = aw oT Sar 


DRAWING A013 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
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Version: 4 


East Midlands Electricity Cable Terminations - 


Distribution Business Drawings and Materials 
TABLE A026. 33 kV AND 11kV TERMINAL ‘H’ POLE SINGLE CORE XLPE 
CABLES MATERIALS LIST 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


E358 234 322 Surge Arrester 11kV a 
jo | soo (epamenny | 
533 210 70/150mm? 11kV triplex Cable Cleat 


533 211 185/300 mm* 11kV triplex cable cleat 
335 212 150/400 mm? 33 kV triplex cable cleat 


MR 
MR 
R 

AR 


DRG Commodity DESCRIPTION QTY 
Code 


235 604 Copper Bonded Rods A 
235612 Phosphor bronze earth clamp 
Le Jumper Lugs — see A033 


234 813 11kv Pin Insulator 
235 430 Pilot Insulator Spindle Timber Fixing 
235 418:19:20 | Helical Distribution Tie (50:100:150) 
234 822 33kV Line Post Insulator 
233 560 Bracket - Insulator - (H.V.) 
235 804 Coach Screw 
235 433:34 | Helical Distribution Tie (150:300) 


| E509 
[E708 
| E709 
| E263 
pe 
| E260 
ee 
es 
| OWT 26 
——— 
— 
ee 
E303 

E305 

E243 

E208 


A.R - AS REQUIRED 
Notes: Anti Climbing guards must be in accordance with EATS 43-90. 
Ref: OHL Vol | Section Cable Terminations 


Drawings & Materials Jan 2002 
Page 6 of 11 Version: 4 


East Midlands Electricity 


Cable Terminations - 
Distribution Business Drawings and Materials 


FOR POLE TOP ARRANGEMENT SEE APPROPRIATE BASIC STRUCTURE 


—e 


al 
berats | 
2 


300mm? HDA DETAILS 
va AO: 


100 & 150mm? ACSR 
ral 


crap 7 | 


1.1 MIN 
2.5 MAX 


SURGE 
ARRESTERS | 


PILOT INSULATOR /” a 
E311 £308 ; 
=} tik \ 
11kV - E358. \ Ag 
33 kV - E359 LIGHTNING 


E208 7 33 kV 
CONDUCTOR 


E 305 ] 50mm? Cu 
.s 243 INSULATED 


SEE A033 FOR DIRECT TO 


GROUND 
MAX. LENGHT OF CONNECTOR DETAILS ELECTRODE 


UNSUPPORTED 
JUMPER 2.5m 


CABLE CLEAT E714 
SUPPORT 
CHANNEL 


ANIT CLIMBING GUARDS 
IN ACCORDANCE WITH 
EATS 43-90 


CABLE GUARD 
(E708) 


POLE EARTH 
WIRE COVER 


LIGHTNING EARTH 
50mm? COPPER OR 
COPPER BONDED RODS 
LESS THAN 10 OHMS 


For 400 sq mm 33 kV XLPE 
drawing A027 may be used 


F 


¢ 
E247 TO E247A WAYS] SURGE ARRESTERS IE | EAST MIDLANDS 


ELECTRICITY 


33 kV AND 11kV TERMINAL 'H' POLE 
SINGLE CORE XLPE CABLES 


; 
E714 Cable cleat added J ee] "ARRESTERS' CONNECTIONS 
MAR 97, NOTE ADDED MHM/ADB. MODIFIED 
po | 


REDRAWN WITH 


A WAS 11H/AaG DRAWN BY MAY 89 Scale NTS. 
SE UE TAND. 14/11/96] Earthing & bonding MHM/ADB | MODIFIED CAD INPUT JUNE 94 
OTHER WODe: [_pa__| ‘efammended UNE 91 CHECKED BY JUNE 89 
oy [APPROVED BY | NOV 89 


DRAWING A026 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
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East Midlands Electricity Cable Terminations - 


Distribution Business Drawings and Materials 
TABLE A027. 400 sq mm 33 kV ‘H’ POLE SINGLE CORE XLPE CABLES 
MATERIALS LIST 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


E359 234 323 Surge Arrester 33kV 


E714 son? 150/400 mm* 33kV triplex cable cleat 2 or 3 
a i—4 400 mm? single cable cleats a 
Tena | ___ [retain cane suppor Bod 

i 
MR 
R 
AR 


DRG Commodity DESCRIPTION QTY 
Code 


r 
(—perLigs—seeamsa 
Coach screw 1.5" x 0.25" 


A.R - AS REQUIRED 


Notes: Anti Climbing guards must be in accordance with EATS 43-90. 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
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East Midlands Electricity 
Distribution Business 


Cable Terminations - 
Drawings and Materials 


E213 


E235 


SINGLE CABLE, 
CLEATS E714 


CABLE CLEAT E714 


DO NOT BOND 
LOWER CROSSARMS 
TO MAIN HV EARTH 


-+—1 .934—_=| 


INTERMEDIATE POLE OPTION 


DRAWING A027 


Ref: OHL Vol 1 Section Cable Terminations 


Drawings & Materials Jan 2002 


OHJ 133 


300mm? HDA 


E714 Cable cleat added 


E | 


| I 
2. 
ARRESTERS 
33 kV - E359 
———_+ SEE A033 FOR 
CONNECTOR 
1:0 DETAILS 
1.5 
: 1.5 
50 mm PVC 
Insulated Copper a SAFETY SIGN 
(E509) 
ANIT CLIMBING GUARDS 
IN ACCORDANCE WITH 
STEEL CABLE GUARD 
cc 234 5800 eas 
Trefoil cable 
support board 
2.75 £112 
POLE EARTH 
WIRE COVER 
(E709) 
eh 
—_ 1.5 X _ 
meg 
LIGHTNING EARTH i 
50mm? COPPER OR : 
COPPER BONDED RODS _ ,__ 
LESSTHAN10OHMS Tao 


EAST MIDLANDS 
ELECTRICITY 


400 sqmm 33 kV 'H' POLE 
SINGLE CORE XLPE CABLES 


DRAWN BY 


‘JAN 2001 


Scale _N.TS. 


CAD INPUT. 


JAN 2001 


CHECKED BY 
‘APPROVED BY 


TH 
TH 
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East Midlands Electricity Cable Terminations - 


Distribution Business Drawings and Materials 
TABLE A033. JUMPERS AND LUGS FOR XLPE CABLE TERMINATION 
MATERIALS LIST 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


DRG Commodity DESCRIPTION QTY 
Code 


OHJ31 | 261593  |50 HD Copper Double hole lug L1C3-12D 
OHJ31 | 261594 |70 HD Copper Double hole lug L1C4-12D 
OH 143 | 2617930. | Back Plate 


Cable Adapter Plate, Earthing Bolt & Cable Lugs are 
supplied in the Cable Termination Kit 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
Page 10 of 11 Version: 4 


East Midlands Electricity Cable Terminations - 
Distribution Business Drawings and Materials 


ONLY CENTRE PHASE OF POLYMERIC INSULATOR SHOWN FOR CLARITY 
CONNECTED TO 
50mm copper L1C3-12D OVERHEAD LINE 


70mm coper L1C4-12D 


50 ACSR Rabbit - LB20RL12D 
100 ACSR Dog -LB34RL12D 

” 150 ACSR Dingo - LB42R12D 
7 300 HDA Butterfly - LB48A12D 


Cable 
Adaptor 
Plate 


Cu EARTHING POINT 
M12 x 110mm 


Galvanised Bolt 


Qo 


ll ~ 
Cum Al ws 2 Nuts 2 Washers 
I 11kv cable 
I = 70mm solid Al -BAP70A12B2B 
I 150 mm solid Al - BAP120A12B2B 
I 185 mm solid Al - BAP150A12B2B 
33kv cable 300 mm soilid Al - BAP240A12B2B 


150 mm BTHW159C12D 
300 mm BTHW300C12D 
400 mm BTHW400C12D 
stranded copper 


NOTE 
1 CABLE TERMINATION TO BE POSITIONED SO THAT WHEN DISCONNECTED 
FROM THE OVERHEAD LINE AMINIMUM OF 1.1m CLEARANCE WILL BE 
MAINTAINED FROM ANYONE WORKING ON THE CABLE TERMINATION 

AND / OR SURGE ARRESTERS, INCLUDING THE LENGTH OF TOOLS 

AND THE NEAREST LIVE POINT. 

2 MAXIMUM UNSUPPORTED JUMPER LENGTH IS 2m. 

3 JUMPER TO BE OF SAME SIZE AS OVERHEAD LINE. 


4 THIS ARRANGEMENT APPLIES TO ALL 11kV AND 33kV CABLE TERMINATIONS. 


(INTERIM COPY) 


NOTE AMENDED 


METHOD OF 


; 

—— 

{| a 

/-— eee 11 kV AND 33kV CABLE TERMINATION 

/— PREFERRED ARRANGEMENT 
— (ALL SITUATIONS) 

Lo | 

[> NOW 92. 


NOV 99 


DRAWING A033 


Ref: OHL Vol 1 Section Cable Terminations 
Drawings & Materials Jan 2002 
Page 11 of 11 


ie 
[ Pe | E | EAST MIDLANDS ELECTRICITY 
NETWORK DEVELOPMENT AX 


DRAWN BY JULY 91 Scale NTS. 


REDRAW 
OENDMENTS IMHM/ADB | TERMINATION MODIFIED | CAD INPUT DC _| JUNE 94 
FEB 92] TITLE AMENDED CHECKED BY _| ADB | JULY91 
] | [APPROVED BY __[ ADB | JULY91 
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Saar ere . East Midlands 
Distribution Business IE Electricity 


Pole Transformers 


Drawings and Materials 


Database Ref: 43 File Ref: Pole Transformers Manual Name: Overhead Line Manual 
Drawings Materials Jul 2006 Vol.1 
(2).doc 

Version Prepared by Approved by Issue Date 

3 Tony Haggis Pat Booth July 2006 


East Midlands Electricity Pole Transformer Drawings & Materials 
Overhead Line Manual Vol.1 


Revision Log For Pole Transformer Drawings & Materials 


Changes made in version 3 July 2006 Notes about the change 


Section 7 All drawings Details of expulsion fuse bracket changed. 
Orientation of bolted anchor clamps corrected 


Changes made in version 2 Notes about the change 
Section 7 
Changes made in version 1 Notes about the change 
Section 7 
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East Midlands Electricity Pole Transformer Drawings & Materials 
Overhead Line Manual Vol.1 


CONTENTS 
1. A014 _ Single Phase Transformer on Single Pole 4 
1.1 Material List A014 4 
1.2 Drawing A014 5 
Zz. A015 Three Phase Transformer on Single Pole 6 
2.1. Materials List A015 6 
2.2. Drawing A0015 7 
3. A016 Single Phase Transformer on Single Pole with Expulsion Fuses 8 
3.1 Materials List A016 8 
3.2. Drawing A016. 9 
4. A017 Three Phase Transformer on Single Pole with Expulsion Fuses 10 
4.1 Materials List A017 10 
4.2. Drawing A017 11 
Bs A018 Pole Transformer - In-Line Stub Leg 12 
5.1 Materials List A018 12 
5.2. Drawing A018 13 
6. A019 Pole Transformer - In-Line Stub Leg & Expulsion Fuses 14 
6.1 Materials List A019 14 
6.2 Drawing A019 15 
Ti A022 Free Standing Pole Mounted Transformer 16 
7.1. Materials List A022 16 
7.2. Drawing A022. 17 
8. A023. Fixing Of Pole Mounted Distribution Cabinet 18 
8.1 Materials List A023 18 
8.2. Drawing A023. 19 
9. Terminal ‘H’ Pole with Transformer & cable Termination 20 
9.1. Materials List A024 20 
9.2. Drawing A024 20 


File Ref: Pole Transformers Drawings & 
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East Midlands Electricity Pole Transformer Drawings & Materials 
Overhead Line Manual Vol.1 
1. A014 _ Single Phase Transformer on Single Pole 


1.1 Material List A014 


For Basic Pole See Appropriate Materials List 
E509 | Safety Sign 
E709 | Pole Earth Wire Cover 
- |Transformer 
- |LV Fuse 
- |Barbed Wire A.R 
- |Earthing/Bonding Bolt A.R 
- |Copper Lugs 
- |M20 Bolts (Pole) 1 
E260 | Curved Square Washer 1 
50mm Copper Conductor (PVC) A.R 


= — — 


- |11kv Surge Arrester (Fitted By Manufacturer Or Workshop) 
- |LV Surge Arrester (Fitted By Manufacturer Or Workshop) 


Nr NWN 


- |Flat Round Washer M16 
M20 X 40mm BOLT 

- |Flat Round Washer M12 

- |M12 X 40mm BOLT 


NYNNN WN 


Notes: 
A.R - AS REQUIRED 


Anti Climbing guards must be in accordance EATS 43-90 
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East Midlands Electricity Pole Transformer Drawings & Materials 
Overhead Line Manual Vol.1 
1.2 Drawing A014 


Maximum Unsupported Jumper Length not to Exceed 2.5 m cap 


Steel Block Earth Clamp 
Solid Jumpers or Live Line Taps ? (If installed under live line) 
See Section 7 "Jumpers - Drawing & Materials" 


Bird clearance ! 
Keep Jumpers 
well clear of 
tank top 


1.1 MIN to HV 


Bushings 


ANIT CLIMBING 
GUARDS IN 
ACCORDANCE 
WITH 

EATS 43-90 


EARTHING 
2.75 MIN 
Bond Crossarm to Transformer Steelwork 

(Use Live Line Earth Clamp if Erected Live Line) 


Install Deep Earth + Crowsfoot Earths 
According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


EAST MIDLANDS 
ELECTRICITY 


Single Phase Pole Transformer up to 50 kVA 


Orientation of bolted TH | Dec 2000 | Scale N. 


TS. 
anchor clamps CAD INPUT 
sorected CHECKED BY A01 4 


approvep ey} [| 
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East Midlands Electricity Pole Transformer Drawings & Materials 
Overhead Line Manual Vol.1 


2. A015 Three Phase Transformer on Single Pole 
2.1 Materials List A015 


For Basic Pole See Appropriate 
Materials List 


Safety Sign 

Pole Earth Wire Cover 
Transformer 

LV Fuses 

Barbed Wire 
Earthing/Bonding Bolt 
Copper Lugs 


Transformer Platform 

*S> Bolts 

M20 Bolts (Pole) 

Tie Rod 

M20 X 40mm Bolts 

Round Washer M20 

M12 X 40mm Bolts 

Round Washer M12 

M12 X 25mm Bolts 

Round Washer M16 

11kV Surge Arrester (Fitted By Manufacturer Or Workshop) 
LV Surge Arrester (Fitted By Manufacturer Or Workshop) 


BRWNARWONKHN Re 


50mm Copper Conductor (PVC) 


> 
oD 


A.R - AS REQUIRED 


Notes: 


Anti Climbing guards must be in accordance EATS 43-90 
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East Midlands Electricity Pole Transformer Drawings & Materials 
Overhead Line Manual Vol.1 


2.2. Drawing A0015 


E615 
Stee! Block Earth Clamp 
(If installed under live line) 


Maximum Unsupported Jumper Length not to Exceed 2.5 m 


Solid Jumpers or Live Line Taps ? 
See Section 7 "Jumpers - Drawings & Materials" 


Bird clearance ! 
Keep Jumpers 
well clear of 
tank top 


E262 
'J' Bolts 


1.1 MIN to HV 
Bushings 


ANIT CLIMBING 
GUARDS IN 
ACCORDANCE 
WITH 

EATS 43-90 


EARTHING 


Bond Crossarm to Transformer Steelwork 
(Use Live Line Earth Clamp if Erected Live Line) 


Install Deep Earth + Crowsfoot Earths 
According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


E | EAST MIDLANDS 
ELECTRICITY 


Three Phase Pole Transformer up to 100 kVA 


DRAWN BY, TH [ Dec 2000[Scale NTS. [| 
CAD INPUT 


‘Orientation of bolted] | 
[ra] anchor clamps [-—— 


borzane] corrected — fonecxedsy [| A015 
=a a [approves ey] | 


File Ref: Pole Transformers Drawings & 
Materials July 2006 Page 7 of 20 Version: 3 


East Midlands Electricity Pole Transformer Drawings & Materials 
Overhead Line Manual Vol.1 


3: A016 Single Phase Transformer on Single Pole with Expulsion Fuses 


3.1 Materials List A016 
DESCRIPTION 


For Basic Pole See Appropriate Materials List 


Safety Sign 

Pole Earth Wire Cover 
Transformer 

LV Fuses 

Barbed Wire 
Earthing/Bonding Bolt 
Copper Lug 


Crossarm Support And Support Strut 


Fuse Mounting Crossarm 

M20 Bolts (Pole) 

Curved Square Washer 

Round Washer M20 

M20 X 40mm Bolts 

11kV Surge Arrester (Fitted By Manufacturer Or Workshop) 
LV Surge Arrester (Fitted By Manufacturer Or Workshop) 
M12 X 25mm Bolt 

Round Washer M16 

Round Washer M12 

M12 X 40mm Bolt 

50mm?” Copper Conductor (PVC) 


NNNARFNN OW: 


> 
oD 


A.R - AS REQUIRED 


Notes: 


Anti Climbing guards must be in accordance with EATS 43-90 
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3.2. Drawing A016. 


Maximum Unsupported Jumper Length not to Exceed 2.5 m F6is 


‘ ; : Steel Block Earth Clamp 
Solid Jumpers or Live Line Taps ? (If installed under live line) 
See Section 7 "Jumpers - Drawings & Materials" 


ot 


Bird clearance ! 
Keep Jumpers 
well clear of 
tank top 


1.1 MIN to HV 
Bushings 


Fuse #2 
for 480 v. 


—__ 


ANIT CLIMBING 
GUARDS IN 
ACCORDANCE 
WITH 

EATS 43-90 


EARTHING 
MIN 
2.75 Bond Crossarm to Transformer Steelwork 
(Use Live Line Earth Clamp if Erected Live Line) 


Install Deep Earth + Crowsfoot Earths 
According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


IE | EAST MIDLANDS 
ELECTRICITY 


Single Phase Pole Transformer up to 50 kVA 
with Expulsion Fuses 
Details of expulsion TH | Dec 2000 | Scale N.T.S. 
fuse bracket [caDinPuT |_| 


spyricalas [CHECKED BY | 2 
CHECKED BY 

anchor clamps | 
[| corrected APPROVED By[ |_| 
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4. A017 Three Phase Transformer on Single Pole with Expulsion Fuses 


4.1 Materials List A017 


For Basic Pole See Appropriate 
Materials List 


Safety Sign 

Pole Earth Wire Cover 
Transformer 

LV Fuses 

Barbed Wire 
Earthing/Bonding Bolt 
Copper Lug 


Transformer Platform 
‘T Bolts 

Tie Rod 

HV Fusegear 


Crossarm Support And Support Strut 
Fuse Mounting Crossarm 


M20 Bolts (Pole) 

M20 X 40mm Bolts 

Round Washers M20 

50mm? Copper Conductor (PVC) 

M20 X 40mm Bolts 

M12 X 25mm Bolts 

Round Washer M16 

11kV Surge Arrester (Fitted By Manufacturer Or Workshop) 
LV Surge Arrester (Fitted By Manufacturer Or Workshop) 


A.R - AS REQUIRED 


Notes: 


Anti Climbing guards must be in accordance EATS 43-90. 
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4.2. Drawing A017 


Solid Jumpers or Live Line Taps ? 


See Section 7 "Jumpers - Drawings & Materials" 


Pole Transformer Drawings & Materials 
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Maximum Unsupported Jumper Length not to Exceed 2.5 m — 


Stee! Block Earth Clamp 
(If installed under live line) 


Bird clearance ! 


Keep Jumpers 
well clear of 
\ tank top 
| 
2.6 MIN / 
3.5 MAX |) 
| E262 
'J' Bolts 
1:1. MIN to HV 
Bushings 
ANIT CLIMBING 
GUARDS IN 
| ACCORDANCE 
WITH 
EATS 43-90 | 
MIN 
3.5 EARTHING 
2.75 MIN Bond Crossarm to Transformer Steelwork 
(Use Live Line Earth Clamp if Erected Live Line) 
E706 Install Deep Earth + Crowsfoot Earths 
Earth According to Earthing Manual : 
pba "E5 Distribution Standard Earthing Layouts" 
juan 


IE | EAST MIDLANDS 
ELECTRICITY 


File Ref: Pole Transformers Drawings & 


A Details of expulsion 
fuse bracket 
TH _| changed [| 
[Jul 2OOG rierttation of bolted 
Gnchor dlarmpe: 
corrected 


Materials July 2006 Page 11 of 20 


Three Phase Pole Transformer up to 100 kVA 


with Expulsion Fuses 


Dec2000| Scare NTS [|_| 


caDiNnpuT | [| 
cueckeo sy || At 7 
APPROVED BY] |] 
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5. A018 Pole Transformer - In-Line Stub Leg 


5.1 Materials List A018 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


Stub Pole 
Brace Block 


Safety Sign 

Pole Earth Wire Cover 
Transformer 

LV Fuses 

Barbed Wire 
Earthing/Bonding Bolt 
Copper Lug 

Copper Conductor (PVC) 


Transformer Support Crossarm 
*S> Bolts 


Pilot Insulator Support 

Cranked Insulator Pin 

Pin Insulator 

Helical Distribution Ties 

M20 Bolts Pole 

Curved Square Washer 

Flat Square Washer 

Round Washer M20 

11kV Surge Arrester 

LV Surge Arrester 

M12 X 40mm Bolt 

Round Washer M12 

M12 X 25mm Bolt 

M20 X 40mm Bolt 

Crossarm Support And Support Strut 
Surge Diverter Support Crossarm 


n 
| 


BMA BRwWWeRWNHDHND ABW WO WHE 


A.R - AS REQUIRED 


Notes: 


Anti Climbing guards must be in accordance with EATS 43-90. 
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5.2 Drawing A018 


Solid Jumpers or Live Line Taps ? 
See Section 7 "Jumpers - Drawings & Materials" 


as 


Pole Transformer Drawings & Materials 
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Maximum Unsupported Jumper Length not to Exceed 2.5 m eae 


Steel Block Earth Clamp 
(If installed under live line) 


Bird clearance ! 
Keep Jumpers 
well clear of 
tank top 


1.1 MIN to HV 


3.5 MIN 


I WITH 
EATS 43-90 
EARTHING 
2.15 IN Bond Crossarm to Transformer Steelwork 
(Use Live Line Earth Clamp if Erected Live Line) 
E706 Install Deep Earth + Crowsfoot Earths 


Bushings 


E235 


ANIT CLIMBING 
GUARDS IN 
ACCORDANCE 


According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


IE | EAST MIDLANDS 
ELECTRICITY 


File Ref: Pole Transformers Drawings & 


Materials July 2006 


& 

5) a> 
Nz 
io} 

D 


Pole Transformer 200 kVA 
In - Line Stub Leg 


DRAWN BY [TH | Dec 2000[Scale NTS. [| ‘| 
Orientation of bolted 
anchor clamps. CADINE UT. 
correctet ‘CHECKED BY AO1 8 
ApproveD sy] |] 
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6. A019 Pole Transformer - In-Line Stub Leg & Expulsion Fuses 


6.1 Materials List A019 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


Stub Pole 
Brace Block 


Safety Sign 

Pole Earth Wire Cover 
Transformer 

LV Fuses 

Barbed Wire 
Earthing/Bonding Bolt 
Copper Lug 


Transformer Support Crossarm 
*S> Bolts 


HV Fusegear 

Crossarm Support And Support Strut 
Fuse Mounting Crossarm 

Curved Square Washer 

Flat Square Washer 

M20 Bolt (Pole) 

Round Washer M20 


A.R - AS REQUIRED 


Anti Climbing guards must be in accordance with EATS 43-90 
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6.2 Drawing A019 


Maximum Unsupported Jumper Length not to Exceed 2.5 m — 


Steel Block Earth Clamp 
Solid Jumpers or Live Line Taps ? (If installed under live line) 
See Section 7 "Jumpers - Drawings & Materials" : 


Bird clearance ! 
Keep Jumpers 
well clear of 
tank top 


1.1 MIN to HV 
Bushings 


'S' Bolts E235 


E509 
DANGER ANIT CLIMBING 


GUARDS IN 
Label i ACCORDANCE 
] WITH 


EATS 43-90 


EARTHING 


Bond Crossarm to Transformer Steelwork 
(Use Live Line Earth Clamp if Erected Live Line) 


Install Deep Earth + Crowsfoot Earths 
According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


EAST MIDLANDS 
ELECTRICITY 


Pole Transformer 200 kVA In - Line Stub Leg 
with Expulsion Fuses 


Details of expulsion DRAWN BY | TH | Dec 2000[Scale__NTS. 
icket 
hanged CAD INPUT 
Srientation of bolted cHECKEDBy | |.—_~«d 
anchor clamps 
SS Approved ey} |__| 
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di A022 Free Standing Pole Mounted Transformer 


7.1 Materials List A022 


DESCRIPTION 

Pole 
Brace Baulk 
D 


‘Transformer 
Insulator Mounting Bracket | or 2) 


Transformer Support Crossarm 


‘Transformer Support Crossarm 
Insulator 


QT 
2 
1 
1 or 
2 
3 or 


PVC Cable Saddle 
Cable Guard 


az 

i | SET | 
pPBolts 
| AR | 

[2 or 3 

Pole Barth WireCover 
= 

[ee a 

[1 or 2 

2 or 4 


[Cable Support Channel i or 2] 


A.R - AS REQUIRED 


2 
2 


acal 
ei 


or 
2 
SET 
4 
AR 
or 3 
2 
2 
lor2 
or 4 
lor2 


Notes: 


Anti Climbing guards must be in accordance with Section 6 of Volume 3. 
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if PP Drawing A022. 


NOT TO BE USED 
Except with express permission from Asset Management, Network Strategy 
& Regulation where is not practical to use a Padmount Transformer 


omxs a PIES 


va , 


Birdclearance! 

Keep Jumpers = / £933 
well clear of / 

tank top 


1.1MIN to HV 
Bushings 


ANIT CLIMBING 
GUARDS IN 
ACCORDANCE 
WITH 

EATS 43-90 


EARTHING 
Bond Crossarm to Transformer Steelwork 
Install Deep Earth + Crowsfoot Earths 


According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


EAST MIDLANDS 
ELECTRICITY 


Free Standing Pole Transformer 


rd DRAWN BY [TH] Dec 2000 [Scalers] | 
| CAD INPUT 
[es] CHECKED BY A022 


areroven ey} |__| 
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8. A023. Fixing Of Pole Mounted Distribution Cabinet 


8.1 Materials List A023 


FOR BASIC POLE SEE APPROPRIATE MATERIALS LIST 


POLE MOUNTED DISTRIBUTION CABINET 
M20 X 450 BOLTS (LOCK NUTS REQUIRED) 
E260 | CURVED SQUARE WASHER 
E240 | SUPPORT CHANNEL 76 X 38 
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8.2 Drawing A023. 


*U_ SECTION CHANNEL 76 X 38mm 
AS REAR SUPPORT WTH 
EDGES TO POLE 


UPPER AND LOWER CABLE 
GUARDS CMTTED FCR CLARITY 


LOWER CABLE GUARD EXTENDS 
250mm INTO 


REAR SUPPORT 
MODIFIED EAST MDLANDS BECTRCRR® 
HEAD CFFICE 


WAS DRG. 
CE C/ 100/ 2034.2 


DAG 41L/ A19 ANTI- CUINBING 
MODS GUARD MODIFIED 


Cc 
a 
[5 
[| 
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9. Terminal ‘H’ Pole with Transformer & cable Termination 


9.1 Materials List A024 
See Drawing A018 
9.2 Drawing A024 


Maximum Unsupported Jumper Length not to Exceed 2.5 m Solid Jumpers or Live Line Taps ? 
See Section 7 "Jumpers - Drawings 


‘J’ Bolts 


E509 
DANGER 
Label 


ps 20981 ‘anchor 
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& Materials" 


Expulsion Fuse 
Alternative 


E233 


Bird clearance ! 
Keep Jumpers 
well clear of 
tank top 


1.1 MIN to HV 
Bushings 


E235 


ANIT CLIMBING 
GUARDS IN 
ACCORDANCE 
WITH 

EATS 43-90 


EARTHING 


Bond Crossarm to Transformer Steelwork 
(Use Live Line Earth Clamp if Erected Live Line) 


Install Deep Earth + Crowsfoot Earths 
According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


EAST MIDLANDS 
ELECTRICITY 


Terminal 'H' Pole with 
|_| Transformer & Cable Termination 


[DRAWNEY [TH Dec2000 [Scare NES] | 


Page 20 of 20 
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9. Terminal ‘H’ Pole with Transformer & cable Termination 
91 Materials List A024 
See Drawing A018 


9.2. Drawing A024 


Maximum Unsupported Jumper Length not to Exceed 2.5 m 


Solid Jumpers or Live Line Taps ? 


a See Section 7 "Jumpaxs - Drawings & Materials" 


Expulsion Fuse 
Alternative 


Bird clearance ! 
Keep Jumpers 
well clear of 
tank top 


2000 kg 
Max 


1.1 MIN to HV 
| Bushings 


E235 


ANIT CLIMBING 
GUARDS IN 
ACCORDANCE 
WITH 


EATS 43-90 | 


EARTHING 


Bond Crossarm to Transformer Steelwork 
(Use Live Line Earth Clamp if Erected Live Line) 


Install Deep Earth + Crowsfoot Earths 
According to Earthing Manual : 
"E5 Distribution Standard Earthing Layouts" 


EAST MIDLANDS 
ELECTRICITY 


aE | 


Terminal 'H' Pole with 
Transformer & Cable Termination 


ORAM BY TH | Dec 2000[ Scale N.S. 
AD INU 

= even or A024 
7APFFOED BY 
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File Ref: Jumpers Drawings & 


Manual Name: Overhead Line Manual 


Materials Feb 2001 Vol.1 
Version Prepared by Approved by Issue Date 
3 Tony Haggis See Database 02/2001 


East Midlands Electricity Jumpers, Drawings & Materials 
Overhead Line Manual Vol.1 


Revision Log For Jumpers, Drawings & Materials 


Changes made in version 1 


Section Notes about the change 


7 


Changes made in version 2 


Section Notes about the change 


7 Items E313B and C replaced by item E361. Titles of Tables A032. 1 
& AQ32.2 amended. 


Changes made in version 3 


Section Notes about the change 


7 33kV Teminal pole removed 
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1. Clearances 
2. Use of Live Line Taps, Wedges or Lugs 
2.1. New Construction 
2.2 Connections to existing O/H Lines 
3. A011. Transformer and Tee-off Jumpers 


4. A032. 11kv & 33kv Section and Termination 
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1. Clearances 


MINIMUM CLEARANCES IN AIR (m) 


Phase/Phase 0.20 | 0.25 0.43 


Phase/Earth 0.20 | 0.20 0.30 


*Not applicable to LV ABC. 


See the document ‘OVERHEAD LINE JOINTING CHARTS’ for details of connectors. 


2: Use of Live Line Taps, Wedges or Lugs 


2.1 New Construction 
Live line taps shall only be installed during new construction on the following plant: 
e Air Break Switch Disconnectors (ABSD) 


All other connections shall be made with wedge connectors or lugs. 


2.2 Connections to existing O/H Lines 


Connections to existing O/H lines shall normally be made with wedge connectors or 
lugs. This also applies to transformer & cable replacements after fault. 


Exceptionally, live line taps may be used if: 
e It is not reasonably practicable to make the existing line dead. 
AND 


e It is not justifiable according to risk assessment or is not cost effective to make the 
connection using ‘hot glove’ techniques 
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35 


A011. Transformer and Tee-off Jumpers 


Jumpers, Drawings & Materials 
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COPPER 


OHJ 132 


Cul Bail 
70 mm Cu 


Live Line 
Tapping Cable 


JUMPERS FOR PLANT 


"TEE-OFF' JUMPERS 


Live Line Tap with 
Cable Pin 
-_ { ALUMINIUM 
OHJ 130 
Al Bail 


95 mm Al 

Live Line 

Tapping Cable 
Back to Back Lugs 
Bolted with backing plate 


ALUMINIUM. 


S Ay 


OHJ 130 
Al Bail 


95 mm Al 
Live Line 
Tapping Cable 


* Single Bolt 
BiMetal 


ALUMINIUM 
= 


Split Bolt 
Line Tap 


"Drip Loop' for 
copper salts 


JUMPER TO COPPER 
LINE ADDED. 


BALL ENDED HOOK 
REPLACES TENSION 
INSULATOR STEELWORK 
JUMPERS REARRANGED. 
‘TEE' FROM COPPER LINE 
ADDED. 


EAST MIDLANDS 
ELECTRICITY 


RKP_| JAN 1994 


[DRAWNBY _| [fi 8 
FIG3 JUMPERS FOR PLANT’ AND |__| 
FIG2 FROMTEE OFF JUMPERS — | CAD INPUT 
REMOVED 
FIGS. RENUMBERED CHECKED BY 
APPROVED BY 


ADB | AUG 1991 
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4. A032. 11kv & 33kv Section and Termination 


E306 
11kV - 1 No. TENSION INSULATOR 
33kV - 3 No. TENSION INSULATORS 


E361 


Bolted Anchor Clamp 
3 bolt - 50mm? 


E312C E306 


Compression Fitting 


lei / alate al Ela 


a4) 
SSSI 


11kV - PIN INSULATOR 
33kV - POST INSULATOR 
qd ot==-~ = 

: Sy 


50mm? 100mm? YW’ 


150mm2 ACSR s 


EAST MIDLANDS 
IE | ELECTRICITY 


ARRANGEMENT OF 11/33KV TERMINATIONS 


DRAWN BY JUN 1991 


REDRAWN 

E318B & 318C REPLACED 
BY E361. 

LABELS AMENDED 


a 
LI 
—s 
| 
a 


JUNE 99 


JUL 1991 
JUL 1991 


A032 
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Revision Log For Design Of 25kV Double Circuit Overhead 
Lines On Wood Poless 


Changes made in version 1 


Section Notes about the change 
8 
Changes made in version 2 
Section Notes about the change 
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TABLES 


TABLE 1 (ERECTION SAGS) FOR 200mm? ACSR - CODE NAME 


JAGUAR 8 
TABLE 2 (ERECTION SAGS) FOR 200mm? ACSR (PVC COVERED) CODE 
NAME JAGUAR 9 
TABLE 3. MAXIMUM WIND LOADING SPANS FOR INTERMEDIATE 
POLES (8 x 200mm? ACSR JAGUAR) 10 
TABLE 4a. SIZES OF ANGLE/SECTION POLES FOR ANGLES UP TO 30° 
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TABLE 5. STAY SCHEDULE (200mm? ACSR) JAGUAR 13 
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1. FOREWORD 


The standard design for 25kV single phase double circuit overhead lines of heavy construction 
on wood poles is specifically for use in supplying electrical energy to Rail Track. Each circuit 
comprises 2 x 200mm? ACSR phase conductors and 2 x 200mm? ACSR return conductors. 


These lines are a special requirement built to standards controlled by Network Performance & 
Standards, therefore advice on this Section should be referred to them. 


2. DESIGN DETAILS 


2.1 Design Basis 
The Electricity (Overhead Lines) Regulations 1988. 


Temperature for maximum load, -5.6°C 
Temperature for maximum sag, ia 
Augmented mass of conductors for purposes of calculation: 
Bare conductors 1456 grammes per metre 
PVC covered conductors 1762 grammes per metre 
Wind pressure on: 
Augmented diameter of conductor 380 Newtons per m? 
Poles 380 Newtons per m? 


Maximum working tension per conductor for design of supports 
and fittings 17.78kN 
Maximum working stress for imported redwood poles, 
40% of ultimate extreme fibre stress 
(Factor of Safety 2.5) 
Maximum working stress for steelwork, 
40% of UTS 
(Factor of Safety 2.5 on UTS) 


3. CONDUCTOR 


200mm? (18/3.86mm Al. + 1/3.86mm St) Aluminium Conductor Steel Reinforced (ACSR) 
bare and PVC covered. Code Name Jaguar. 
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4. CONDUCTOR TERMINATIONS 


Bolted dead-end clamp. 


a CONDUCTOR JOINTS 


Non-tension - Compression, sleeve type. 


6. CONDUCTOR ERECTION 


Poles 
Overhead Line Manual Vol.1 


Conductors to be pre-stressed by pulling up to 17.78kN using a dynamometer. This tension to 
be maintained for one hour by adjustment at 15 minute intervals. Conductors shall then be 


erected to the sags and tensions given in Tables 1| and 2. 


Te SPAN LENGTHS AND CONDUCTOR SPACING 


Intermediate Poles 

Conductor Spacing - horizontal 

Normal Span 

Maximum Span between Intermediate Supports or 


between Intermediate Support and 
Angle/Section or Terminal Support 


Bare Conductors 
PVC Covered Conductors 


Angle/Section Poles 
Conductor Spacing - horizontal 


Maximum Span between Angle/Section Supports or 


between Angle/Section Support and 
Terminal Support 


Bare Conductors 
PVC Covered Conductors 


8. MAXIMUM ANGLES OF DEVIATION 


Intermediate Poles 
Angle/Section Poles 
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9. INSULATORS 
Line post type for phase conductors and pin type for return conductors. 
10 inch (255mm) disc type, four units on phase conductors and one unit on return conductors. 


Preformed Helical Binders for Intermediate, Running Angle and Pilot Insulators. 


Codes: 
Post Insulator Pin Insulator 


Top Binds DDT 5071436-RP DT 5070736-RP 


Side Binds FT 5081436-RP FT 5080736-RP 
10. POLE SIZES 
Maximum wind loading spans for intermediate poles Table 1. 
Sizes of angle/section and Terminal poles Tables 2a. and 2b.. 
11. STAYS 
Stay schedule for angle and terminal poles Table 3. 


All stays to be 7/4.00mm, Grade 1150 staywire with preformed stay make offs. The 22mm 
diameter standard adjustable stayrod shall be used on all stays. 


Where two or more stays are attached to a pole, the distance between stays shall not be less 
than 2m, at ground level. 


Arcing horns are not required on stay insulators. 


12. SWAN GUARDING, ORCHARD AND RIVER CROSSINGS 


Where it is necessary to guard against swan faults or to cross orchards or navigable waterways, 
all conductors should be PVC covered. The PVC covered conductors to be Type 16 of 
BS6485. 


PVC covered conductors should be erected in accordance with Table 2 and should always be 
terminated on section poles.or terminal poles. At binding-in and clamping positions the PVC 
must be removed and all exposed ends of PVC sealed with Denso (or other approved) tape. 
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13. TABLES 


13.1. Erection Sag Tables 
TABLE 1 (ERECTION SAGS) FOR 200mm? ACSR - CODE NAME JAGUAR 


Pre-stressing Tension 17.78KN 


ERECTION SAG/TENSION - 110m BASIC SPAN 


TEMP 
-c_{| _n_{_s0_|_90 | 100 | to | 120 | 130_| 140 | 150 
fo [930 [os7 [072 [oss [1.07 [127 [1.49 [173 
| 10 | 762 | 069 | 087 | 1.08 | 130 | 155 | 1.82 | 211 | 2.43 | 
1.99 
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TABLE 2 (ERECTION SAGS) FOR 200mm? ACSR (PVC COVERED) CODE 
NAME JAGUAR 


Pre-stressing Tension 17.78KN 


ERECTION SAG/TENSION - 110m BASIC SPAN 


| °c | kN | 80 | 90 | 100 | 110 | 120 | 130_ 
| oo | 892 | 0.76 | 0.99 | 1.20 | 1.45 | 1.72 | 2.02 | 
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13.2. Maximum Wind Loading Spans for Intermediate Poles (8 x 200mm? ACSR 
JAGUAR) 


TABLE 3. MAXIMUM WIND LOADING SPANS FOR INTERMEDIATE 
POLES (8 x 200mm? ACSR JAGUAR) 


___Max: Wind Loading Span__ 


Height above | Dia at 1.5m | Overall i Bare PVC Covered 
Ground from Butt Length Conductors a 


BuGOE 
Pp» | Siete | 
ar 


BASIS: The ae (Overhead Lines) Regulations 1970. eee Redwood Poles 
- Maximum working stress 40% of ultimate extreme fibre stress. 


Loading point 0.4m below pole top. 
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13.3. Sizes of Angle/Section and Terminal Poles (200mm? ACSR) JAGUAR 


SIZES OF ANGLE/SECTION POLES FOR ANGLES UP TO 30° 
AND ANGLES UP TO 45° - (200mm? ACSR) JAGUAR 


Pole Diameter at 1.5m from Butt 
Angles up to 30° ee ed 


For Wind Loading 
spans not exceeding 


TABLE 4a. 


For Wind Loading 
Overall spans not exceeding 


Maximum Working Tension 17.78kKN per conductor Stays in accordance with 


BASIS: 
Table 3. 
Imported Redwood Poles - Factor of Safety 2.5 
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TABLE 4b. SIZES OF ANGLE/SECTION FOR ANGLES UP TO 60° AND 
TERMINAL POLES- (200mm? ACSR) JAGUAR 


Overall 
Length 


BASIS: Maximum Working Tension 17.78kKN per conductor Stays 
in accordance with Table 3. 


Imported Redwood Poles - Factor of Safety 2.5 
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13.4 Stay Schedule (200mm? ACSR) JAGUAR 


TABLE 5. STAY SCHEDULE (200mm? ACSR) JAGUAR 


Angles up to 10°- 1 Stay 
Angles up to 20°- 2 Stays 
Angles up to 45°- 4 Stays 
Angles up to 60° - 5 Stays 
Terminal Poles - 4 Stays 
Minimum Stay Spread at Ground Level 


Angles up to Angles up to Terminal Poles 
10° 60° 


Upper | Lower | Upper | Lower 
Stays Stays Stays Stays 
6.3 ‘ 


Overall 


pee 
8.2 
8.7 
9.7 


Note: 
All Stays to be 7/4.00mm stay wire with 22mm dia. stay rod 
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14. GENERAL ARRANGEMENT DRAWINGS 


Each of the General Arrangement Drawings, listed below, contains an Equipment Schedule of 
items of equipment which are required on that arrangement. 


DRG CONTENT 
2774.1 Angle/Section Pole 
2774.2 Terminal Pole 


2774.3 Intermediate Pole 


Please refer to the Central Records Updating Facility for copies of these drawings. 


File Ref: Design Of 25kV DC Overhead 
Lines Feb 2001.doc Page 14 of 14 Version: 2 


«tthe . East Midlands 
Distribution Business IE Electricity 


Design of 33kV Double Circuit 


Overhead Lines on Wood Poles 


Database Ref: 46 File Ref: Design of 33kV Double Manual Name: Overhead Line Manual 
Circuit Overhead Lines Feb 2001 Vol.1 


Version Prepared by Approved by Issue Date 
3 Tony Haggis See Database 02/2001 


East Midlands Electricity Design Of 33kV Double Circuit Overhead Lines On Wood Poles 
Overhead Line Manual Vol.1 


Revision Log For Design Of 33kV Double Circuit Overhead 
Lines On Wood Poles 


Changes made in version 1 


Section Notes about the change 


9 Full revision of content and style. 


Changes made in version 2 


Section Notes about the change 


9 Table 5 revised. 


Changes made in version 3 


Section Notes about the change 


9 


File Ref: Design Of 33kV Double Circuit 
Overhead Lines Feb 2001.doc Page 2 of 14 Version: 3 


East Midlands Electricity Design Of 33kV Double Circuit Overhead Lines On Wood Poles 


Overhead Line Manual Vol.1 


CONTENTS 

1. SCOPE 5 
2. DESIGN DATA 5 
2.1 Conductors 5 
2.2.‘ Insulators and Fittings 5 
2.3 Crossarm assemblies 5 
2.4 Supports 6 
3. TECHNICAL REQUIREMENTS FOR THE ERECTION OF LINES 6 
3.1 Span lengths 6 
3.2 Section Lengths 6 
3.3. Supports 6 
3.4 Maximum Angles of Line Deviation 6 
3.5 Wind Loading Spans 6 
3.6 Helical Distribution Ties a, 

3.7. Staying Arrangements and Crippling Loads for Angle and Terminal 
Supports 7 
3.8 Conductor Design Sags and Tensions i 
3.9 Provision of Safety Sign 7 
3.10 Anti-Climbing Devices 7 
3.11 Minimum Height of Line Conductors and Clearances 8 
3.12 Erection of Auxiliary Equipment 8 
3.13 Relationship With Other Bodies 8 
4. TABLES 9 
4.1 Maximum Working Tensions, Factors of Safety and Limiting Design 9 

Feature 

4.2. Standard Support Sizes with Maximum Wind Spans on ‘H’ Pole 9 


Intermediate Supports. 


File Ref: Design Of 33kV Double Circuit 
Overhead Lines Feb 2001.doc Page 3 of 14 Version: 3 


East Midlands Electricity Design Of 33kV Double Circuit Overhead Lines On Wood Poles 


4.3 


4.4 


4.5 


TABLE 1. 


TABLE 2a. 


TABLE 2b. 


TABLE 2c. 


TABLE 3. 


TABLE 4. 


TABLE 5. 


Overhead Line Manual Vol.1 


Design Sag/Tension Tables For 150mm? ACSR 11 

Design Sag/Tension Tables For 300mm? HDA 11 

Maximum Angle of Deviation for 'H' Poles 13 
TABLES 


MAXIMUM WORKING TENSIONS, FACTORS OF SAFETY 


AND LIMITING DESIGN FEATURE 9 
MEDIUM SUPPORT SIZES WITH MAXIMUM WIND SPANS 

ON ‘H’ POLE INTERMEDIATE SUPPORTS. 9 
STOUT SUPPORT SIZES WITH MAXIMUM WIND SPANS ON 

‘H’ POLE INTERMEDIATE SUPPORTS. 10 
EXTRA STOUT SUPPORT SIZES WITH MAXIMUM WIND 

SPANS ON ‘H’ POLE INTERMEDIATE SUPPORTS. 10 
DESIGN SAG/TENSION FOR 150mm? ACSR - 120m SPAN 11 
DESIGN SAG/TENSION FOR 300mm? HDA - 120m SPAN 12 
MAXIMUM ANGLE OF DEVIATION FOR 'H' POLES 13 


File Ref: Design Of 33kV Double Circuit 
Overhead Lines Feb 2001.doc Page 4 of 14 Version: 3 


East Midlands Electricity Design Of 33kV Double Circuit Overhead Lines On Wood Poles 
Overhead Line Manual Vol.1 


1. SCOPE 


This Specification covers 3 phase 33kV, double circuit, overhead lines of heavy construction 
on wood poles, employing the following conductors:- 


Aluminium Conductor Steel Reinforced (ACSR) - Bare 

150mm? Code Name Dingo. (18/3.35mm Al. + 1/3.35mm St) 
Hard Drawn Aluminium (HDA) 

300mm? Code Name Butterfly. (19/4.65mm) 


2. DESIGN DATA 


This Specification is designed in accordance with the requirements of The Electricity Supply 
Regulations, 1988. 


2.1 Conductors 
Design tensions take into account the following conditions:- 


The minimum factors of safety on conductors should be 2.0 on their calculated breaking 
loads. 


The maximum working tension of conductors shall not exceed 23.3KN (i.e. a factor of safety 
of 3.0 on 70KN tension insulator fittings). 


The design tensions of aluminium based conductors at 5°C In still air shall not exceed 20% of 
their calculated breaking load to obviate the risk of vibration. 


The actual maximum working tensions and factors of safety are shown in Table 1., together 
with the limiting design feature: 


2.2 Insulators and Fittings 


Insulator assemblies shall have a minimum factor of safety 3.0. 


2.3 Crossarm assemblies 


The minimum factor of safety on all crossarm assemblies is 2.5 on the ultimate tensile 
strength of the steel. 


Crossarm assemblies in general are designed to support conductor downpull on each side of 
the support corresponding to a gradient of | in 10 on the maximum span length. 
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2.4 Supports 


The stresses created in intermediate supports are bending stresses due to windage on 
conductors, the loading point being 600mm below the pole top. 


3. TECHNICAL REQUIREMENTS FOR THE ERECTION OF LINES 


3.1 Span lengths 

The maximum basic span is 120m. 

Special conductor tension considerations may be required in single span sections having a 
length of 90% or less of the recommended span length where the deflection ability of 


adjacent pole tops is minimal e.g. heavy angles and terminal positions. 


The occasional long span (i.e. 1 in 10) shall be 140m to 150m in length and provide a 
minimum ratio of 0.4 between mid-span spacing and the still air design sag at 50°C. 


3.2 Section Lengths 


Section lengths shall be limited to 10 spans. 


3.3 Supports 


Supports shall be 'H' poles as specified in Table 2 and erected in accordance with Drawings 
Nos. EME 33D/A1 to EME 33D/A2. 


Terminal poles shall conform to Drawing A009. (See the document “General Arrangement 
Drawings for HV Lines’.) 


Pole foundation depths are 2.4m. 


3.4 Maximum Angles of Line Deviation 


The maximum angle of line deviation on post insulators is 5°. The maximum angle of line 
deviation on tension insulator strings is given in Table 5. 


3.5 Wind Loading Spans 


Wind Loading Spans are given in Tables 2a., 2b. and 2c. The table could also apply to angle 
post and section angle poles having an angle deviation below 5°. Poles are assumed to have 
minimum top dimensions in accordance with BS 1990. 
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3.6 Helical Distribution Ties 


Helical ties shall be fitted to all intermediate supports in accordance with ESI Standard 43-15. 
Single Ties can be used in all situations, however Double Ties may be used in areas prone to 
high winds. 


3.7. Staying Arrangements and Crippling Loads for Angle and Terminal Supports 


Stay assemblies shall be to the specifications set out in the document “Design of Stays for 
Overhead Lines’. 


The crippling loads imposed on angle and terminal supports shall be determined and these 
loadings shall then be related to maximum allowable crippling loads of the poles. 


When out of balance tension exists on a section pole, balancing stays should be fitted as 
required. Failure containment stays should be considered as included in the document 
‘Design of HV Single Circuit Overhead Lines on Wood Poles’. 


3.8 Conductor Design Sags and Tensions 


The conductor design sags and tensions are given in Tables 3 and 4, and the conductor 
erection data is contained in the document ‘Erection of HV Conductors’. 


3.9 Provision of Safety Sign 


Each support on a line to this Specification shall be provided with a Safety Sign to Drawing 
No. EME E508. 


Where necessary property plates to Drawing No. EME E509 and crane jib height plates to 
Drawing No. EME E507 shall be fitted. 


3.10 Anti-Climbing Devices 


All supports carrying auxiliary equipment shall have anti-climbing devices. The methods to 
be employed are detailed in ESI Standard 43-90, "Anti-Climbing Devices for HV lines up to 
and including 400kV". 


Additional precautions will be required in high risk areas, such as areas where children 
congregate. 
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3.11. Minimum Height of Line Conductors and Clearances 


The minimum height of line conductors shall comply with The Electricity Supply 
Regulations 1988. Data given in this Specification for conductors operating at a maximum 
temperature of 50°C and 75°C. 


Conductors shall be erected with an additional clearance of 300mm above those specified in 
the document “Erection of HV Conductors’ to compensate for long term creep. 


Clearance to other lines, plant or property shall be as given in the document ‘Overhead Line 
Clearances’. 


3.12 Erection of Auxiliary Equipment 


Where a support carries auxiliary equipment, the construction of the support shall be to the 
appropriate Drawing Number as shown in the document ‘General Arrangement Drawings and 
Material Lists for HV Lines’. 


The earthing of these supports shall comply with the details given in the Section “E7 Earth 
Specification Overhead Network” of the Earthing Manual. 


Allowance has been made to the basic support consideration for the additional mechanical 
loadings which would be imposed by auxiliary equipment and additional conductors. 


3.13 Relationship With Other Bodies 


Where lines to this Specification are erected over or alongside the plant of British Telecom or 
British Rail the provisions detailed in the document ‘Overhead Line Clearances’ shall be 
complied with. Additionally, the requirements of British Waterways Board should be noted. 
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4. TABLES 


4.1 Maximum Working Tensions, Factors of Safety and Limiting Design Feature 


TABLE 1. MAXIMUM WORKING TENSIONS, FACTORS OF SAFETY 
AND LIMITING DESIGN FEATURE 


CONDUCTORS 
SIZE STRANDING | TYPE | MWT | FOS LIMITING DESIGN 
mm (mm) kN FEATURE 


ACSR 18/3.35 Al+ BARE | 15.9 2.24 Vibration Limit 
150 1/3.35 St 


HDA 300 | 19/4.65Al__| BARE Tension Insulator Fittings 


4.2 Standard Support Sizes with Maximum Wind Spans on ‘H’ Pole Intermediate 
Supports. 


TABLE 2a. MEDIUM SUPPORT SIZES WITH MAXIMUM WIND SPANS 
ON ‘H’ POLE INTERMEDIATE SUPPORTS. 


POLE DETAILS WIND SPAN/CRIPP: LOAD 


: | MAXIMUM | POLE 
WIND HEIGHT 
LENGTH ree SPAN ABOVE 
300 | GROUND 


ER 
| MIN | MAX LEVEL * 


* Hand or Excavator dug Pole Holes ( not eo 
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TABLE 2b. STOUT SUPPORT SIZES WITH MAXIMUM WIND SPANS ON 
‘H’ POLE INTERMEDIATE SUPPORTS. 


POLE DETAILS WIND SPAN/CRIPP: LOAD 


: | MAXIMUM | POLE 
; WIND | HEIGHT | CRIPP: 
LENGTH eae SPAN ABOVE 
300 | GROUND 


mm? | mm? | LEVEL * 
oa RG 
| tos | 190 | 250 | 20 | 138 [17 | 89 | 54.42 


250__| 300 | 140 | 119 | 9.6 | 48.62 
| 120 | 190 | 250 | 305 | 142 | 121 | 99 | 46.47_ 
| 130 | 95 | 55 | 320 | 47 | 125 | 109 | 44.21 
40 _|_a9s_}_2ss_| _335_{ 13 {130 | 11.9 _} 40331 

15.0 | 260 | 350 | 159 | 135 | 129 | 37.25 
160 [ 200 —[ 265] 365 rr as | 36 [ars 
| 17.0 | 200 | 65 | 375 Lo | 144 | 4 | 34.39 


* Hand or Excavator dug Pole Holes ( not augered) 


TABLE 2c. EXTRA STOUT SUPPORT SIZES WITH MAXIMUM WIND 
SPANS ON ‘H’ POLE INTERMEDIATE SUPPORTS. 


POLE DETAILS WIND SPAN/CRIPP: LOAD 


: | MAXIMUM 
WIND 
LENGTH cee SPAN ABOVE 
300 | GROUND 


LEVEL * 


[13.0 [19s [25s [350 [= [166 [109 [52.35 
| ido | 19s | 255 | 365 | - | am | 9 | 47.58 
en een (al | 169 | 129 | 42.65 _| 


| 160 | 200 [179 | 136 | 42.34 | 


| 17.0 | 200 | 65 | tos] 8s | tae | 39.98 


* Hand or Excavator dug Pole Holes ( not augered) 
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4.3 Design Sag/Tension Tables For 150mm? ACSR 


TABLE 3. DESIGN SAG/TENSION FOR 150mm? ACSR - 120m SPAN 


7.14 


TEMP SAG (m) FOR SPAN LENGTH (im) 
°C KN | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 
7.78 | 0.66. | 081 | 098 |" 1.17 | 137 | 159) | 183 | 


; 657 | 078 [096 | 117 [139 | 1.63 [189 [217 _| 


65 


ERECTION SAG/TENSION CHART FOR 150mm? ACSR CONDUCTOR - DOUBLE 
CIRCUIT 


120m Basic Span (Double Circuit) with Overtension 10% at 15°C 


TEMP | TENSION SAG (m) FOR SPAN LENGTH (m) 
ae 


KN | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 
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4.4 Design Sag/Tension Tables For 300mm? HDA 


TABLE 4. DESIGN SAG/TENSION FOR 300mm? HDA - 120m SPAN 


TEMP | TENSION SAG (m) FOR SPAN LENGTH (m) 


KN 


| 90 | 
tO a8 
ae ae ae 
| 10 | 712 | 24 | 53 | 185 [| 220 [| 258 | 3.00 | 3.44 | 
a a en es ed eee 


| 7.98 


C 
5 
10 
15 
20 
25 
35 


ERECTION SAG/TENSION CHART FOR 300mm? HDA - CONDUCTOR SINGLE 
CIRCUIT 


100m Basic Span with Overtension 10% at 15°C 


TEMP | TENSION SAG (m) FOR SPAN LENGTH (m) 
| 60 | 70 | 80 | 


| 70 | 90 | 100 | 110 | 120 | 
0 
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4.5 Maximum Angle of Deviation for 'H' Poles 


TABLE 5. MAXIMUM ANGLE OF DEVIATION FOR 'H' POLES 


GRADE 1150 (70T) STAYWIRE - ALL STAYS 7/4.0mm 
NUMBER OF 
CONDUCTORS MIDDLE MIDDLE BOTTOM 
AND ANGLE OF CROSSARM CROSSARM CROSSARM 
STAY SLOPE LEVEL LEVEL LEVEL 
se ee aa Ree 
Isom Cae [ese ee 
ACSR as fd sear [seg f —_{ fs 
pase | | erm: | | erm: | | 
i 
Sa ee [Ee ee Pe ee eee 
Boome, [21458 ii. ee“ eaoesasmal sorase Tee A ae a ee «8 
HDA | 45° | - | 45°-60° |4se-o0° | - | 4se-o0r | - 
| ase [| - | eor-g0° [eor-gor| - | - | 60° 80° | 
| ase [| erm: | | TERM: | | 


N.B. Line Terminated on Two 'H' Poles 
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1. MATERIALS LISTS AND ARRANGEMENT DRAWINGS 


This section gives the basic poles and the types of supports used in the construction of 33kV 
double circuit lines for the overhead line network. 


The basic pole fabrications are shown in Volume 2, Drawings and Reference Information, of 
the Overhead Line Manual. 
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TABLE 33D/A1. ©5 GENERAL ARRANGEMENT OF 33kV DOUBLE CIRCUIT, 
UNEARTHED CONSTRUCTION. INTERMEDIATE POLE - 
MATERIALS LIST 


DESCRIPTION E DRG 


Wood Pole 

Crossarm (Top and Bottom) 
Crossarm (Middle) 

Post Insulator 

Safety Sign 

Number Plate 

Circuit Identification Plate 
M20 Bolt & Nuts, to suit pole top dia 
Bonding Strap 

Brace Baulk 

Kicking Block 

Curved Square Washer 

Flat Square Washer 


M20 bolt & nuts to suit pole diameter plus 
block 


Helical Distribution Ties - Top or 
Helical Distribution Ties - Side 


A.R - AS REQUIRED 
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33d/A1. General Arrangement Of 33kv Double Circuit, Unearthed 
Construction. Intermediate Pole 


POST INSULATOR (E305) 


TOP CROSSARM 
(E220) 


BONDING 
STRAP 
(E610) 


MIDDLE 
CROSSARM 


1220 


fi (E220) A 
4114 : 1220 
| 35 
BOTTOM 
uJ CROSSARM 
(E220) 
2894 
SAFETY SIGN 
(E508) ——__], 
a a 
© Circuit 
POLEN a Identification 
a 0. Plate (E504) 
(E508) INTERMEDIATE 
POLE 
(E106) 
WY Y/éctllh- Wy 
KICKING & BRACE BLOCKS 
(E111) 


= a EAST MIDLANDS 
ELECTRICITY 
— 
33kV DOUBLE CIRCUIT UNEARTHED 
CONSTRUCTION - INTERMEDIATE POLE 


| 

iis 

———|| DRAWN BY TH [JAN2001_ [Scale NTS. | Class- 
L] CAD INPUT 

=I CHECKED BY 33 D Al 
C "APPROVED BY 
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TABLE 33D/A2. GENERAL ARRANGEMENT OF 33kV DOUBLE CIRCUIT, 
UNEARTHED CONSTRUCTION. SECTION POLE - 
MATERIALS LIST 


Wood Pole 

Crossarm (Top) 

Crossarm (Middle) 

Crossarm (Bottom, Straight Line Sect:) 
or 

Crossarm (Bottom, Section Angle) 
Disc Insulator 

Post Insulator 

Ball Ended Eye Hook 

Socket/Clevis Adaptor 

Socket Tongue 

Conductor termination - 100/150mm? ACSR 
or 300mm? HDA 

Safety Sign 

Number Plate 

Circuit Identification Plate 

M20 bolt & nuts, to suit Pole Top dia 
Brace Block 

Curved Square Washer 

Flat Square Washer 

M20 bolt & nuts to suit Pole dia plus block 


Bonding Strap 


Helical Distribution Ties - Top or 
Helical Distribution Ties - Side 


A.R - AS REQUIRED 
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General Arrangement Of 33kv Double Circuit, Unearthed 


ae 
POST INSULATOR (E305) 
A TOP CROSSARM \ 
MIDDLE 1220 
CROSSARM 
1220 
BOTTOM 
CROSSARM 
ANGLE 
E223 
OR 
BOTTOM 
CROSSARM 
IN-LINE 
E221 
SAFETY SIGN 
(E508) ———___|, 
- e| ~ Circuit — | 
Identification 
ae Plate (E504) 
INTERMEDIATE 
POLE 
Ue, 
KICKING & BRACE BLOCKS 
(E111) 
ae es2| 
fF eo MIDLANDS 
ELECTRICITY 
— 
| 33kV DOUBLE CIRCUIT UNEARTHED 
— CONSTRUCTION - SECTION POLE 
/— —_— scale N.TS. Clas 
— caer 33D A2 
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1. STAY STRANDS AND STAY FITTINGS FOR OVERHEAD LINES 


This Document describes typical stay assemblies which are suitable for use with overhead 
lines of wood pole construction and which range from LV services to lines having operating 
voltages of up to 33kV. 


Wood brace blocks for *H’ poles and foundation blocks are included with the specification 
for stay blocks. 


The strength of materials and fittings in the arrangements shown meet the requirements of 
ESI Standards on the design of overhead lines on wood poles. 


2. STAY ASSEMBLIES 


All stays will normally be set at a 45 degree angle to the pole leg, that is, the stay spread 
shall be the pole height less the sinking depth measured on level ground (for stay angles 
greater than 45 degrees, no reinforcement is needed; less than 45 degrees, (30 degrees 
minimum) increase staying by extra stay. The recommended stay assemblies, materials and 
minimum failing load of each fitting (and the weakest fitting of each assembly) are shown in 
Sub-Section 11.2 


Uplift calculations are based on installation in sand of density 1595kg/m3 which is considered 
to be representative of average worst ground conditions, with a minimum angle between stay 
and pole of 30 degrees. If very wet soft ground conditions are encountered, special 
foundations should be considered; in such cases the “H’ pole bracing block may be used. 


Helical fittings for stays are shown on Equipment Drawing No. E406. 


3. ANCHOR ASSEMBLIES 


3.1 Manual Screw-in Stay Anchor 


The Manual Screw-in stay anchor as shown in Equipment Drawing No. E412 is for use with 
LV service lines, subject to soil conditions being suitable and should resist an uplift of 12KN. 
It is installed to a depth of 1.2m, by means of a socket wrench. 
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3.2 Power Installed Screw Anchors 
Power installed screw anchors are the preferred type of anchor. 


The power installed screw anchors used comprise of one or two steel flanges (discs) normally 
305mm (12 inches) in diameter welded to a rectangular body to form a single turn helix. 


If the anchor has two helix flanges, it is referred to as ‘twin disc’, this type of screw anchor is 
normally used on High Voltage overhead line construction while the ‘single disc’ type is 
usually used on Low voltage and LV service line construction. 


The selection of anchor type and connector rod length depends upon the type of ground; soft 
ground may require a twin disc anchor with 3 metre rod whereas in firmer ground a single 
disc anchor and 2 metre rod may be sufficient. 


The anchor is screwed to a 22mm diameter, 3m or 2m long galvanised steel tension connector 
rod which, when the anchor assembly is properly installed, will extend just above the ground 
level. 


3.3 Stay Rod and Block. 


3.3.1 Conditions of use 


Where ground or access conditions make installation of screw anchors and anchor rods 
impracticable wooden stay blocks and stay rods may be used. 


3.3.2 Excavation and installation of stay blocks 


The hole excavated for the stay blocks shall be two metres deep. 


In all cases, the block shall be undercut into undisturbed ground and placed with the flat side 
uppermost to provide the maximum uplift resistance. The ground must be slotted so that the 
stay rod is in line with the stay strand. The position and angle of the undercut will depend on 
the length of stay rod used and the angle of the stay to the pole. 


The wood stay block is designed to have a minimum failing load (MFL) and resistance to 
uplift of 11OKN and is for use with Type 1 or Type 2 stay rods. 


If very wet soft ground conditions are encountered, the use of the Type | ‘H’ pole bracing 
block should be considered for use as the stay block. 


Use of small concrete stay blocks is only permitted on LV ABC Service Lines to properties 


where space at ground level does not allow for the installation of a single disc screw anchor 
or a normal size wooden stay block. 


Vol 1 Sect 10 Part 2 Page 6 of 18 Version: JAN 2001 


East Midlands Electricity Design of Stays 
Distribution Business 


4. INSULATION OF STAYS 


All stays shall be insulated except where otherwise stated (e.g. on fully insulated LV ABC 
systems) to reduce risk of dangerous potential gradients at ground level and, in the case of 
stays on earthed structures, to prevent electrolytic corrosion of stay rods. The height of the 
stay insulator shall be such that no part of the insulator shall be less than 3m above ground 
level. 


For lines up to 33kV, the recommended minimum distance along the stay between the point 
of contact with the cross-arm or pole and the top of the stay insulator is 1.8m. This achieves 
an optimum impulse voltage withstand value for the line. 


In situations where a broken jumper or a broken stay may result in the stay becoming ‘live’, 
the insulator must be placed below any likely point of contact with live metal, but not below a 
position which would fail to maintain a minimum of 3m above ground where the stay could 
swing if broken. 
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POLE TOP MAKE OFF 


STAY SPLICE oy 
STAY STRAND 


STAY GRIP 


STAY INSULATOR 


STAY GRIP 


qa 


STAY STRAND 


STAY GRIP 


STAY RO! ——— 


/ VA Ye 
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N 


FOR POLE TOP MAKE OFF, UNWRAP CENTRE KING WIRE AND 
BOND TO STEELWORK. 


FIG.1. STAY ARRANGEMENTS 


Fig.l. shows the recommended staying arrangements for use with helical fittings. The 
Arrangement may be used for new construction or stay replacement. In an insulated stay the 
height of the insulator can be adjusted by altering the length of the top and bottom stay 
strands. 
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4.1. Stay Insulators for Lines up to 33kV 


Porcelain stay insulators in accordance with Equipment Drawing E403, shall be used as 
follows: 


Type 1- Single. For all stays on 11kV lines and all stays on earthed 33kV structures. 
LV Open wire and Open wire to ABC transitions. 


Type 2- Double. Linked in series for 33kV where steelwork is not earthed. 
On fully insulated ABC systems no stay insulator is required. 


4.2 Stay Insulator Link 


The insulator link is a pre-formed helical fitting used to join two Type 2 porcelain insulators 
in series and has a minimum failing load at least equal to the stay assembly. 


3 BONDING OF STAYS 


All stays supporting HV lines should be bonded at the top of the steelwork (see also the 
document ‘Earthing And Bonding Design For The Overhead Network’) 


The method of bonding stays is to take one wire from the stay strand, or the centre ‘king’ 
wire from the pole top make off, and connect it to a convenient bolt on the HV steelwork. 


A stay attached to a stay strap need not be bonded separately if it is fitted to a bolt in contact 
with the steelwork. 


6. STAY STRAPS 

Stay straps, to Equipment Drawing No. E408, are provided as an alternative means of 
attaching a stay to a pole. The stay strap must be fitted beneath the head of an M20 bolt and 
not under the nut. A square, curved washer must be placed between the nut and the pole. 


The safe working load of a stay attached to a stay strap must not exceed 28KN, which means 
that the stay strap should not be used with 7/4.00 grade 1150 stay strands. 
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7. MULTIPLE STAY ARRANGEMENTS 


Where multiple stay arrangements are used, on single or “H’ poles, the stay anchors or blocks 
should be installed with sufficient space between them to ensure an adequate frustum of soil 
in the line of pull of each block. The length of undisturbed ground between stay assemblies 
should not be less than 2m. 


When two stays are fitted to a single pole, the preferred arrangement is in tandem (i.e. one 
behind the other), but splayed stays are acceptable. 


In all cases the length of undisturbed ground between stay anchorings should not be less than 
2m: 


For details of stay arrangements see the drawings based on STAY] and STAY2(a and b) in 
the document “Stay Arrangement Drawings’. 


Non-symmetrical staying arrangements are not approved for use on ‘H’ poles 


‘H’ poles used as angle poles shall be fitted with double stays per leg. “H' poles erected as 
terminals may be equipped with single, double or triple stays per leg as may ‘H’ poles erected 
as an out of balance stayed section pole between sections of lines built to dissimilar basic 
spans. 


Triple stays shall comprise two splayed stays as above set at the approved angle to the pole, 
the third stay being placed equidistant between the two, but entering the ground at least one 
metre behind them viewed from the pole. 


8. PROTECTION OF STAY RODS 


Where Stay Rods to Drawing No E401 are installed in ground with high acid content, such as 
peat and refuse disposal areas, it may be necessary to protect the rod against corrosion. This 
may be achieved by application of a suitable tape or heat shrinkable tubing. Anti-corrosion 
tape, is recommended. 
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9: PRECAUTIONS AGAINST ACCESS 


9.1 Prevention of Unauthorised Climbing 


Where necessary, barbed wire shall be fitted to stays in accordance with EATS 43-90, to 
prevent unauthorised climbing. 


Supports near to or in high risk areas may require additional measures. 


9.2 Protection against Stock 


Where stock are liable to have access to the stay a post and rail fence will need to be erected 
to prevent the animals rubbing against the stay and rod. Rubbing posts will not be used as 
they can cause damage to animals. 


EXAMPLES OF STAY FENCING 
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SINGLE STAY 
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FIG.2. EXAMPLES OF FENCING FOR STAYS 


10. STAYS ON JOINTLY USED EME/BT POLES 


The practice of tape application for the protection of stays on jointly used LV/BT poles has 
been discontinued. 


The following is an extract from Engineering Recommendation EB/BT1, ‘Conditions for 
British Telecom and East Midlands Electricity Joint Use of Poles’. 


“Before climbing an Electricity Board pole, BT staff should look for any damage to the 
power conductors or insulators or objects such as tree-branches or kite-strings on the pole, 
which could put the Company's conductors in contact with metal (e.g. a stay) liable to be 
touched while working on the BT attachments.” 
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11. STRENGTH AND USE OF STAY COMPONENTS 


11.1 Components 


Anchor Assemblies: 
Manual Screw Anchor 150mm diameter helix disc and 1.7m rod 
Power installed Screw anchor single disc- one 305mm diameter helix disc 


twin disc- two 305mm diameter helix discs spaced 
675mm apart 
Anchor rods 3.2m long, ’/g in. diameter (normal types of 


ground) (’/s BSW Threads) 


2.14m_ long, gin. diameter (very hard 
ground) (’/s BSW Threads) 


Turmbuckle for use with anchor rods 3 BSW Thread) 
Stay Blocks: 
Wood - 250mm x 125mm x 1300mm 
Concrete - 460mm x 460mm x 96mm 
Stay Rods: 
Type | - 1.8m long x ‘fio in. diam. (''/16 BSW Thread) 
Type 2 - 2.4m long x //g in. diam.('/s BSW Thread) 
Stay Strand: 


7/3.25mm Grade 1150 
7/4.00mm Grade 1150 


Stay Strap: Maximum Working Tension 28kN (Only 
suitable for use with 7/3.25mm stay strand) 


Stay Insulators: Type | - LV/HV porcelain 
Type 2 - 33kV porcelain 
Stay Insulator Link: Only to be used for 7/4.00mm Staywire 


Application Of Stay Insulators: 


Fully insulated ABC - none 

LV Open Wire lines to ABC - one type 1 

11kV and 33kV earthed poles - one type 1. 

11kV unearthed poles, - one type 1 

33kV unearthed poles - two type 2 with link assembly. 
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11.2 Strength of Stay Components and Permissive Working Load 


TABLE 1. STRENGTH OF STAY COMPONENTS 


SCREW BLOCK AND STAY 
ANCHOR ROD ASSEMBLY _|INSULATOR| TYPICAL 
ASSEMBLY | ROD _ |BLOCK 


SIZE |MFL| NO OF | MFL MFL | MFL 
mm kN | DISCS kN | TYPE | KN kN 
lma 12 


APPLICATION 


- LV SERVICES 
1 LV SERVICES 
1 LV MAINS 
2 HV/LV LINES 
2 HV/LV LINES 
2 33kV LINES 


shaded cell indicates weakest component of assembly. 


ma - Manual Screw-in type rod. 

CO - Concrete block restricted to LV Service Lines only. 

* A Type 2 Insulator and insulator assembly for use on unearthed 33kV structures. 
TABLE 2. PERMISSIVE WORKING LOADS - HELICAL FITTINGS 


SCREW | ROD & BLOCK PERMISS. 
ANCHOR ASSEMBLY WORKING TYPICAL 


ROD | BLOCK | ATOR LOAD APPLICATION 
TYPE 


DIRECT TO POLE TOP 


concrete 


[concrete _ 


TO STAY STRAP 


* Type 2 Insulator and insulator assembly for use on unearthed 33kV structures. 
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12, STAY CALCULATIONS 


The following illustrations, tables and formulae have been included to assist in calculating 
withstand strut loads and staying arrangements. 


12.1. Terminal Pole Design Considerations 


P = TOTAL CONDUCTOR PULL 

@ = ANGLE BETWEEN POLE AND STAY 
T = TENSION IN STAY WIRE 

C = CRIPPLING LOAD ON POLE 

U = UPLIFT ON STAY 


FIG.3. STAYING OF TERMINAL POLES 
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12.2 Angle Pole Design Considerations 


R = DIRECTIONAL RESULTANT FORCE 
A’ = ANGLE OF LINE DEVIATION 

T = TENSION IN STAY WIRE 

P = TOTAL CONDUCTOR PULL 

@ = ANGLE BETWEEN POLE AND STAY 


T 
| STAY 


=) 


FIG.4. STAYING OF ANGLES POLES 
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12.3. Design Data for Stay and Strut Load Calculations 


TABLE 3. DESIGN DATA FOR STAY AND STRUT LOAD 
CALCULATIONS 


DESIGN DATA FOR HV CONDUCTOR 

SINGLE CIRCUIT LINES |50mm7 | 50mm? | 100mm? 150mm | 300mm? 

TO ESI STANDARD 43-40 | ACSR | ACSR | ACSR | ACSR | ACSR | HDA 
PVC 


Weightspan Metres 

Windspan Metres 

Maximum Conductor Weight 

(MCW) kg/m 

Maximum Conductor Tension 

(MCT) kef 

Maximum Conductor Pressure 

(MCP) kg/m 

Maximum Equipment Weight* 
kg 


NOTE: 


y The Maximum Equipment Weight (pole top steelwork, insulators etc.) of 74 kg 
covers all pole configurations. 


e Assumptions: 


Conductor Downthrust is limited to 1:10 in either or both directions (0.199 for Angle 
Poles, 0.0995 for Terminal Poles). 


Stays are installed to have an ultimate uplift capability in excess of SSKN. 


The permissible working load in the stay is 34.68KN for the 7/3.25mm stay strand , which 
corresponds to a maximum horizontal component of 2500kg. 
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12.4 Formulae 
The following formulae are taken from ESI Standard 43-40 


Single and 'H' Angle poles 


Vertical Load kgf = 
N x [(Weightspan x MCW) + (MCT x Downthrust)] + Equipment Weight 


Horizontal Load kef = 
N x [(Windspan x MCP x Cos(A°/2)) + (2 x MCT x Sin(A°/2))] 


Single and 'H' Terminal Poles 


Vertical Load kgf = 
N x [(0.5 x Weightspan x MCW) + (MCT x Downthrust)]+ Equipment 
Weight 


Horizontal Load kgf = 
N x MCT 


NOTE 
N — =Number of Conductors (N/2 for 'H' Poles). 
A? =Angle of Line Deviation. 


Withstand Values are derived by multiplying the vertical and horizontal loads by 1.6 


Strut Load Capability = 
Vertical Withstand Component + Horizontal Withstand Component _ 
Tan ® 


Number of Stays Required = 
Horizontal Withstand Component 
Sin ® x Max: Permissible Working Load in Stay 


NOTE 


@ =Angle of Stay Spread 
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12.5 Strut Loads (KN) and Stays Required 


TABLE 4. STRUT LOADS (KN) AND STAYS REQUIRED FOR A 
NORMAL 45° ANGLE OF STAY SPREAD USING 7/3.25mm 
(7/4.00mm) STAY STRAND 


50mm? ACSR (INCLUDING PVC) 


LINE : LINE 
DEVIATION DEVIATION 


STRUT 
— REQ: 


= 
(including PVC) 

LINE 
DEVIATION : : 


SINGLE [as 
pores |__ ise | 52, | 2) | 58 | 2 
20° 


Notes: (n) Number of 7/4.00 stays which may be used instead of 7/3.25 stays 


‘H’ poles used as angle poles shall be fitted with double stays per leg - 
section 6. 
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TABLE 5. STRUT LOADS (KN) AND STAYS REQUIRED FOR A 
MINIMUM 30° ANGLE OF STAY SPREAD USING 7/3.25mm 
(7/4.00mm) STAY STRAND 


50mm? ACSR INCLUDING PVC) 


STRUT | STAYS 
LINE LOAD : LINE 
DEVIATION kN DEVIATION 


100mm? ACSR 
(including PVC) 


STRUT | STAYS 
DEVIATION| LOAD : 
kN : 
5 


ae oe ee ee 


Note: 
(n) Number of 7/4.00 stays which may be used instead of 7/3.25 stays 


Number of stays for angle poles = Number of stays for a stay angle of 45° increased by 
extra stay in accordance with Section 2. 
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1. STAY STRANDS AND STAY FITTINGS FOR OVERHEAD LINES 


This Document describes typical stay assemblies which are suitable for use with overhead 
lines of wood pole construction and which range from LV services to lines having operating 
voltages of up to 33kV. 


Wood brace blocks for *H’ poles and foundation blocks are included with the specification 
for stay blocks. 


The strength of materials and fittings in the arrangements shown meet the requirements of 
ESI Standards on the design of overhead lines on wood poles. 


2. STAY ASSEMBLIES 


All stays will normally be set at a 45 degree angle to the pole leg, that is, the stay spread shall 
be the pole height less the sinking depth measured on level ground (for stay angles greater 
than 45 degrees, no reinforcement is needed; less than 45 degrees, (30 degrees minimum) 
increase staying by extra stay. The recommended stay assemblies, materials and minimum 
failing load of each fitting (and the weakest fitting of each assembly) are shown in Sub- 
Section 11.2 


Uplift calculations are based on installation in sand of density 1595kg/m3 which is considered 
to be representative of average worst ground conditions, with a minimum angle between stay 
and pole of 30 degrees. If very wet soft ground conditions are encountered, special 
foundations should be considered; in such cases the “‘H’ pole bracing block may be used. 


Helical fittings for stays are shown on Equipment Drawing No. E406. 


3. ANCHOR ASSEMBLIES 


3.1. Manual Screw-in Stay Anchor 


The Manual Screw-in stay anchor as shown in Equipment Drawing No. E412 is for use with 
LV service lines, subject to soil conditions being suitable and should resist an uplift of 12KN. 
It is installed to a depth of 1.2m, by means of a socket wrench. 
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3.2 Power Installed Screw Anchors 
Power installed screw anchors are the preferred type of anchor. 


The power installed screw anchors used comprise of one or two steel flanges (discs) normally 
305mm (12 inches) in diameter welded to a rectangular body to form a single turn helix. 


If the anchor has two helix flanges, it is referred to as ‘twin disc’, this type of screw anchor is 
normally used on High Voltage overhead line construction while the ‘single disc’ type is 
usually used on Low voltage and LV service line construction. 


The selection of anchor type and connector rod length depends upon the type of ground; soft 
ground may require a twin disc anchor with 3 metre rod whereas in firmer ground a single 
disc anchor and 2 metre rod may be sufficient. 


The anchor is screwed to a 22mm diameter, 3m or 2m long galvanised steel tension connector 
rod which, when the anchor assembly is properly installed, will extend just above the ground 
level. 


3.3 Stay Rod and Block. 


3.3.1 Conditions of use 


Where ground or access conditions make installation of screw anchors and anchor rods 
impracticable wooden stay blocks and stay rods may be used. 


3.3.2 Excavation and installation of stay blocks 
The hole excavated for the stay blocks shall be two metres deep. 


In all cases, the block shall be undercut into undisturbed ground and placed with the flat side 
uppermost to provide the maximum uplift resistance. The ground must be slotted so that the 
stay rod is in line with the stay strand. The position and angle of the undercut will depend on 
the length of stay rod used and the angle of the stay to the pole. 


The wood stay block is designed to have a minimum failing load (MFL) and resistance to 
uplift of 11OKN and is for use with Type 1 or Type 2 stay rods. 


If very wet soft ground conditions are encountered, the use of the Type | ‘H’ pole bracing 
block should be considered for use as the stay block. 


Use of small concrete stay blocks is only permitted on LV ABC Service Lines to properties 
where space at ground level does not allow for the installation of a single disc screw anchor 
or a normal size wooden stay block. 
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4. INSULATION OF STAYS 


All stays shall be insulated except where otherwise stated (e.g. on fully insulated LV ABC 
systems) to reduce risk of dangerous potential gradients at ground level and, in the case of 
stays on earthed structures, to prevent electrolytic corrosion of stay rods. The height of the 
stay insulator shall be such that no part of the insulator shall be less than 3m above ground 
level. 


For lines up to 33kV, the recommended minimum distance along the stay between the point 
of contact with the cross-arm or pole and the top of the stay insulator is 1.8m. This achieves 
an optimum impulse voltage withstand value for the line. 


In situations where a broken jumper or a broken stay may result in the stay becoming ‘live’, 
the insulator must be placed below any likely point of contact with live metal, but not below a 
position which would fail to maintain a minimum of 3m above ground where the stay could 
swing if broken. 


INSULATED STAY UNINSULATED STAY 


POLE TOP MAKE OFF 


STAY SPLICE 5) 
STAY STRAND 


STAY GRIP 


STAY INSULATOR 


STAY GRIP 


tt 


STAY STRAND 


STAY GRIP 


STAY RO! yf 


# oe 4 


. THE HEIGHT OF THE STAY INSULATOR SHALL NOT BE LESS THAN 
3m ABOVE GROUND LEVEL EVEN WHERE STAY IS BROKEN AND 
IN CONTACT WITH LIVE CONDUCTOR. 


NOTE 


STAY3-MD.SKF 


Ny 


FOR POLE TOP MAKE OFF, UNWRAP CENTRE KING WIRE AND 
BOND TO STEELWORK. 


FIG.1. STAY ARRANGEMENTS 


Fig.l. shows the recommended staying arrangements for use with helical fittings. The 
Arrangement may be used for new construction or stay replacement. In an insulated stay the 
height of the insulator can be adjusted by altering the length of the top and bottom stay 
strands. 
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4.1. Stay Insulators for Lines up to 33kV 


Porcelain stay insulators in accordance with Equipment Drawing E403, shall be used as 
follows: 


Type 1- Single. For all stays on 11kV lines and all stays on earthed 33kV structures. 
LV Open wire and Open wire to ABC transitions. 


Type 2- Double. Linked in series for 33kV where steelwork is not earthed. 
On fully insulated ABC systems no stay insulator is required. 


4.2 Stay Insulator Link 


The insulator link is a pre-formed helical fitting used to join two Type 2 porcelain insulators 
in series and has a minimum failing load at least equal to the stay assembly. 


fe BONDING OF STAYS 


All stays supporting HV lines should be bonded at the top of the steelwork (see also the 
document ‘Earthing And Bonding Design For The Overhead Network’) 


The method of bonding stays is to take one wire from the stay strand, or the centre ‘king’ wire 
from the pole top make off, and connect it to a convenient bolt on the HV steelwork. 


A stay attached to a stay strap need not be bonded separately if it is fitted to a bolt in contact 
with the steelwork. 


6. STAY STRAPS 


Stay straps, to Equipment Drawing No. E408, are provided as an alternative means of 
attaching a stay to a pole. The stay strap must be fitted beneath the head of an M20 bolt and 
not under the nut. A square, curved washer must be placed between the nut and the pole. 


The safe working load of a stay attached to a stay strap must not exceed 28KN, which means 
that the stay strap should not be used with 7/4.00 grade 1150 stay strands. 
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we MULTIPLE STAY ARRANGEMENTS 


Where multiple stay arrangements are used, on single or “H’ poles, the stay anchors or blocks 
should be installed with sufficient space between them to ensure an adequate frustum of soil 
in the line of pull of each block. The length of undisturbed ground between stay assemblies 
should not be less than 2m. 


When two stays are fitted to a single pole, the preferred arrangement is in tandem (i.e. one 
behind the other), but splayed stays are acceptable. 


In all cases the length of undisturbed ground between stay anchorings should not be less than 
2m. 


For details of stay arrangements see the drawings based on STAY1 and STAY2(a and b) in 
the document ‘Stay Arrangement Drawings’. 


Non-symmetrical staying arrangements are not approved for use on ‘H’ poles 


‘H’ poles used as angle poles shall be fitted with double stays per leg. ‘H' poles erected as 
terminals may be equipped with single, double or triple stays per leg as may ‘H’ poles erected 
as an out of balance stayed section pole between sections of lines built to dissimilar basic 
spans. 


Triple stays shall comprise two splayed stays as above set at the approved angle to the pole, 
the third stay being placed equidistant between the two, but entering the ground at least one 
metre behind them viewed from the pole. 


8. PROTECTION OF STAY RODS 


Where Stay Rods to Drawing No E401 are installed in ground with high acid content, such as 
peat and refuse disposal areas, it may be necessary to protect the rod against corrosion. This 
may be achieved by application of a suitable tape or heat shrinkable tubing. Anti-corrosion 
tape, is recommended. 


File Ref: OHL Vol 1 Section 10 — 
Design Of Stays JAN 2002 
9 of 19 Version : 3 


East Midlands Electricity Design of Stays 
Overhead Line Manual Vol. | 


9. PRECAUTIONS AGAINST ACCESS 


9.1. Prevention of Unauthorised Climbing 


Where necessary, barbed wire shall be fitted to stays in accordance with EATS 43-90, to 
prevent unauthorised climbing. 


Supports near to or in high risk areas may require additional measures. 


9.2 Protection against Stock 


Where stock are liable to have access to the stay a post and rail fence will need to be erected 
to prevent the animals rubbing against the stay and rod. Rubbing posts will not be used as 
they can cause damage to animals. 


EXAMPLES OF STAY FENCING 


a ) 4 
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7 7 7 | 
74 | 7 7 | 
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————————— y y, 
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SPLAYED STAYS - 2 KITS 


4 STAYS IN BOX - 3 KITS 
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10. STAYS ON JOINTLY USED EME/BT POLES 


The practice of tape application for the protection of stays on jointly used LV/BT poles has 
been discontinued. 


The following is an extract from Engineering Recommendation EB/BT1, ‘Conditions for 
British Telecom and East Midlands Electricity Joint Use of Poles’. 


“Before climbing an Electricity Board pole, BT staff should look for any damage to the power 
conductors or insulators or objects such as tree-branches or kite-strings on the pole, which 
could put the Company's conductors in contact with metal (e.g. a stay) liable to be touched 
while working on the BT attachments.” 
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11. 


11.1 Components 


Anchor Assemblies: 
Manual Screw Anchor 


Power installed Screw anchor _ single disc - 


twin disc - 
Anchor rods 
Turnbuckle 
Stay Blocks: 
Wood - 
Concrete - 
Stay Rods: 
Type | - 
Type 2 - 
Stay Strand: 
Stay Strap: 
Stay Insulators: Type | - 
Type 2 - 


Stay Insulator Link: 


Application Of Stay Insulators: 
Fully insulated ABC 

LV Open Wire lines to ABC 
11kV and 33kV earthed poles 
11kV unearthed poles, 

33kV unearthed poles 
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STRENGTH AND USE OF STAY COMPONENTS 


150mm diameter helix disc and 1.7m rod 
one 305mm diameter helix disc 


two 305mm diameter helix discs spaced 
675mm apart 


3.2m long, ’/g in. diameter (normal types of 
ground) (‘/s BSW Threads) 


2.14m long, ‘/s in. diameter (very hard 
ground) (‘/s BSW Threads) 
for use with anchor rods Ci BSW Thread) 


250mm x 125mm x 1300mm 
460mm x 460mm x 96mm 


1.8m long x '"/16 in. diam. (''/16 BSW Thread) 
2.4m long x //g in. diam.(’/; BSW Thread) 


7/3.25mm Grade 1150 
7/4.00mm Grade 1150 


Maximum Working Tension 28kN (Only 
suitable for use with 7/3.25mm stay strand) 


LV/HV porcelain 
33kV porcelain 


Only to be used for 7/4.00mm Staywire 


none 
one type 1 
one type 1. 
one type 1 
two type 2 with link assembly. 
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11.2 Strength of Stay Components and Permissive Working Load 


TABLE 1. STRENGTH OF STAY COMPONENTS 


SCREW BLOCK AND STAY 
ANCHOR ROD ASSEMBLY |INSULATOR| TYPICAL 
ASSEMBLY | ROD __|BLOCK APPLICATION 


SIZE |MFL| NO OF | MFL MFL | MFL 
mm kN | DISCS kN | TYPE | KN kN 
lma 12 


- LV SERVICES 
i LV SERVICES 
1 LV MAINS 
2 HV/LV LINES 
2 HV/LV LINES 
2 33kV LINES 


cell indicates weakest component of assembly. 
Manual Screw-in type rod. 


CO - Concrete block restricted to LV Service Lines only. 
* A Type 2 Insulator and insulator assembly for use on unearthed 33kV structures. 
TABLE 2. PERMISSIVE WORKING LOADS - HELICAL FITTINGS 


SCREW PERMISS. 

ANCHOR | ASSEMBLY WORKING | TYPICAL 
ATOR APPLICATION 
TYPE 


DIRECT TO POLE TOP 


concrete 


ee 
[concrete | 


manual | 
concrete 


| = | 
ae ae ee . 
i | it | wood | 1 | 26.0 | HV/LVLINES | 


* Type 2 Insulator and insulator assembly for use on unearthed 33kV structures. 


1 
1 
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12. STAY CALCULATIONS 


The following illustrations, tables and formulae have been included to assist in calculating 
withstand strut loads and staying arrangements. 


12.1. Terminal Pole Design Considerations 


P = TOTAL CONDUCTOR PULL 

@ = ANGLE BETWEEN POLE AND STAY 
T = TENSION IN STAY WIRE 

C = CRIPPLING LOAD ON POLE 

U = UPLIFT ON STAY 


FIG.3. STAYING OF TERMINAL POLES 
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12.2 Angle Pole Design Considerations 


R = DIRECTIONAL RESULTANT FORCE 
A’ = ANGLE OF LINE DEVIATION 

T = TENSION IN STAY WIRE 

P = TOTAL CONDUCTOR PULL 

@ = ANGLE BETWEEN POLE AND STAY 


T 
| STAY 


=) 


FIG.4. STAYING OF ANGLES POLES 
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12.3. Design Data for Stay and Strut Load Calculations 


TABLE 3. DESIGN DATA FOR STAY AND STRUT LOAD 
CALCULATIONS 


DESIGN DATA FOR HV CONDUCTOR 
SINGLE CIRCUIT LINES | 50mm? | 50mm | 100mm? 150mm | 300mm? 
TO ESI STANDARD 43-40 | ACSR | ACSR | ACSR | ACSR | ACSR | HDA 
PVC 


Weightspan Metres 

Windspan Metres 

Maximum Conductor Weight 

(MCW) kg/m 

Maximum Conductor Tension 

(MCT) kgf 

Maximum Conductor Pressure 

(MCP) kg/m 

Maximum Equipment Weight* 
kg 


NOTE: 


y» The Maximum Equipment Weight (pole top steelwork, insulators etc.) of 74 kg 
covers all pole configurations. 


e Assumptions: 


Conductor Downthrust is limited to 1:10 in either or both directions (0.199 for Angle 
Poles, 0.0995 for Terminal Poles). 


Stays are installed to have an ultimate uplift capability in excess of 55KN. 


The permissible working load in the stay is 34.68kKN for the 7/3.25mm stay strand , which 
corresponds to a maximum horizontal component of 2500kg. 
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12.4 Formulae 
The following formulae are taken from ESI Standard 43-40 
Single and 'H' Angle poles 


Vertical Load kgf = 
N x [(Weightspan x MCW) + (MCT x Downthrust)] + Equipment Weight 


Horizontal Load kgf = 
N x [(Windspan x MCP x Cos(A°/2)) + (2 x MCT x Sin(A®/2))] 


Single and 'H' Terminal Poles 


Vertical Load kgf = 
N x [(0.5 x Weightspan x MCW) + (MCT x Downthrust)]+ Equipment 
Weight 


Horizontal Load kgf = 
N x MCT 


NOTE 
N  =Number of Conductors (N/2 for 'H' Poles). 
A® = Angle of Line Deviation. 


Withstand Values are derived by multiplying the vertical and horizontal loads by 1.6 


Strut Load Capability = 
Vertical Withstand Component + Horizontal Withstand Component _ 
Tan ® 


Number of Stays Required = 
Horizontal Withstand Component 
Sin ® x Max: Permissible Working Load in Stay 


NOTE 


@® =Angle of Stay Spread 
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12.5 Strut Loads (KN) and Stays Required 


TABLE 4. STRUT LOADS (KN) AND STAYS REQUIRED FOR A 
NORMAL 45° ANGLE OF STAY SPREAD USING 7/3.25mm 
(7/4.00mm) STAY STRAND 


50mm? ACSR (INCLUDING PVC) 
STRUT 

LINE : LOAD 
DEVIATION 


STRUT 
ee REQ: 


f= Kal Merial 
(including PVC) 

LINE 
DEVIATION : : 


'T! (TERM: 32) 
Notes: (n) Number of 7/4.00 stays which may be used instead of 7/3.25 stays 


‘H’ poles used as angle poles shall be fitted with double stays per leg - 
section 6. 
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TABLE 5. STRUT LOADS (KN) AND STAYS REQUIRED FOR A 
MINIMUM 30° ANGLE OF STAY SPREAD USING 7/3.25mm 
(7/4.00mm) STAY STRAND 


50mm? ACSR (INCLUDING PVC) 


STRUT | STAYS STRUT 
LINE LOAD 
DEVIATION kN 


LINE LOAD 
DEVIATION kN 


(including PVC) 
STRUT | STAYS 
DEVIATION : 
kN ; 
SINGLE 


Note: 


(n) Number of 7/4.00 stays which may be used instead of 7/3.25 stays 


Number of stays for angle poles = Number of stays for a stay angle of 45° increased by 
extra stay in accordance with Section 2. 
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FIG.1. STAYING ARRANGEMENTS SINGLE CRCUIT LINES - (Based on STAY 1) 
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FIG.2. DETAILS OF STAY POSITIONS FOR 33kV DOUBLE CIRCUIT ‘H’ POLE 
LINES - (Based on STAY 2a and 2b) 
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FIG.3 FLYING STAY - (Based on EMEB/LV/A11) 
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FIG.4. OUTRIGGER STAY BRACKET - (Based on EMEB/LV/A9 and E407) 


Version: 3 Jan 2001 6 of 7 


East Midlands Electricity Stay Drawings 


0 ae el 
yaran warpet 


FIG.6. POLE STRUT - (Based on EMEB/LV/A8 and E410) 
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1. EARTHING AND BONDING 


This section of the Overhead Line Manual has been superseded by the issue of the Earthing 
Manual. 


Please refer to following Sections of the Earthing Manual: 

e E3 Soil Resistivity Measurements 

e 4 Earth Electrode Resistance Test 132, 33, 11 & 0.4kV 
e E5 Distribution Standard Earthing Layouts 

e E6 Protective Multiple Earthing 


e E7 Earth Specification Overhead Network 
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1. Specification for Surge Arresters for LV, 11kv and 33kv Systems 


1.1 General 


Surge Arresters, also known as Surge Diverters and referred to in this document as arresters, 
are designed to protect the Company's system from over-voltages during lightning activity 
and switching operations. To gain the best protection the arrester should be placed as close as 
possible to the apparatus to be protected. Connections should be less than 0.5 metres. 


The selection and application of arresters shall be as detailed in Sections 1.5 (LV), 1.6 (11kV) 
and 1.7 (33kV) of this Manual. Surge arresters are the subject of bulk purchase arrangements, 
the technical details of the approved types being purchased are shown in Table 1. These 
arresters will be supplied as standard from February 1996. 


TABLE 1. APPROVED TYPES OF SURGE ARRESTERS 


Arrester | Lightning Impulse Residual 
Rated Voltage 
System Voltage Make Type Voltage (kV Peak) 
ud) 5000A 20000A 


Low Voltage | Bowthorpe |LTP__| 500 _| 25} 29 | 
Transformer LV ener aoa ae 18.0 


Neutral 


i160 


1.2 Specification 


To obtain the maximum degree of protection the surge arrester should have impulse spark- 
over wave front and residual voltages as low as possible. The minimum 50 Hz spark-over 
voltage must be higher than the highest power frequency line-to-earth voltage which may 
occur at the arrester location. 
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1.3 Automatic Disconnect Device 


Past practice on some surge arresters has been to incorporate a short flexible lead with an 
automatic disconnecting device. This device is designed to eject the flexible earthing lead 
when the surge arrester current reaches a value likely to cause damage to the arrester, thus 
preventing excessive leakage currents flowing through the arrester and giving a clear 
indication of a faulty unit. 


Surge arresters shown in Table | shall be equipped as follows:- 


Low Voltage System. Automatic disconnection devices shall not be fitted to surge 
arresters on the low voltage system. 


11kV System. Automatic disconnection devices shall not be fitted to the 
polymeric housed surge arresters listed in Table 1. 

33kV System. Automatic disconnection devices shall not be fitted to the 
polymeric housed surge arresters listed in Table 1. 


1.4 High Voltage Testing of Surge Arresters. 


The leaving arresters in place during the high voltage testing of connected cables is to be 
avoided wherever possible. Arresters may be tested to the following levels :- 


33kV System - 50kV to Earth 
11kV System - 18kV to Earth 


Where voltages higher than the above limits are to be applied the arresters shall be 
disconnected. 


1.5. Low Voltage System Surge Arresters. 


1.5.1 Surge arresters fitted to the LV system 
VOLTAGE RATING 


The arrester shall be suitable for use on an EFFECTIVELY EARTHED SYSTEM and rated 
at 500 volts. 


CURRENT RATING 


The current rating of the arrester shall be 5000 amps. 
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1.5.2 Surge arresters fitted to 11/0.415kV pole transformers between the case and the 
LV neutral. 
VOLTAGE RATING 


The arrester shall be suitable for use on an EFFECTIVELY EARTHED SYSTEM and rated 
at 6,000 volts. 


CURRENT RATING 


The current rating of the arrester shall be 10,000 amps. 


1.6 11kV System Surge Arresters 
VOLTAGE RATING 


The arrester shall be suitable for use on a NON-EFFECTIVELY EARTHED system being 
earthed via earthing resistors, the rated system voltage being 12kV. 


Note:- the rating of zinc-oxide arresters shall be not less than 15kV to prevent problems of 
thermal runaway. 


CURRENT RATING 


The current rating of the arrester shall be 10,000 amps, Class 1. 


1.7. 33kV System Surge Arresters 
VOLTAGE RATING 


The arrester shall be suitable for use on a NON-EFFECTIVELY EARTHED system being 
earthed via earthing resistors, the rated system voltage being 36kV. 


CURRENT RATING 


The current rating of the arrester shall be 10,000 amps, Class 2. 


2. Lightning Protection for LV, 11 kV & 33 kV Equipment 


2.1 General 


On overhead lines of unearthed construction it is particularly important that suitable lightning 
protection be installed to protect the associated transformers, switchgear and cables. 
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This Manual shall be applied to all new installations. When considering their application to 
existing installations, priority should be given to installations in areas which experience has 
shown to be most lightning prone, and/or to installations where the consequences, financial or 
operational, of persistent damage would be the greatest. 


Arresters should be installed for the protection of equipment in accordance with the following 
sections. 


2.3. Low Voltage System 


Low voltage arresters as described in Section 1.5.1 of this document may be installed in 
lightning prone areas of the low voltage overhead line network to protect the system and 
sensitive installations. When connected to the low voltage overhead distribution system the 
arrester should be installed between the phases and neutral, and a PME earth installed. See 
Overhead Line Manual. 


A pole transformer neutral arrester as described in Section 1.5.2 of this document shall be 
installed as detailed in Section 2.4c. of this Manual. 


2.4 Pole Transformers 


To protect pole transformers connected to the overhead line system from lightning it is 
necessary to take a number of measures. 


Please refer to The Earthing Manual section “ES - Distribution Standard Earthing Layouts” 
for the number of rods and HV/LV separation distances required for commonly encountered 
soil resistivities. 


a) The tank of the transformer must be provided with a lightning conductor of less than 
10 ohms comprising: 


e “Deep Earth” — a continuous 50mm” copper conductor driven directly down into 
the ground at the base of the pole for at least 3 metres. 


e Additional “Counterpoise Earths” as required to bring the total resistance below 
10 ohms in dry summer conditions. 


b) The neutral connection on the transformer shall be earthed outside of the 430 volt hot 
zone contour around the HV earth. The value shall be less than 20 ohms in dry 
summer conditions. See the Earthing Manual for distances. 


c) New or replacement transformers shall have a 6,000 volt arrester assembly connected 
between the neutral connection of the transformer and the tank. 


d) New or replacement transformers shall be fitted with arresters fitted to the HV 
bushings of the transformer. 
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2.5 33kV & 11 kV Cables 


33kV & 11kV Cables connected to the overhead line system shall be fitted with arresters. 


2.6 Air Break Switch Disconnectors 
Arresters shall not be fitted to ABSDs. 


2.7 Pole Mounted Auto-Reclosers and Sectionalisers 


All pole mounted reclosers and sectionalisers shall be fitted with arresters on both the 
incoming and outgoing bushings. 


This applies to earthed and un-earthed installations. 


2.8 Triggered Gaps 


Single triggered gaps connected to the centre phase have in the past been used to reduce the 
impulse level of 11kV overhead lines to lower the induced over-voltages from lightning 
strikes. 


No new triggered gaps shall be installed 


Existing ones shall be removed when the overhead line is refurbished. 


Triggered gaps shall not be installed on 33kV lines. 


2.9 Open bushings of 33kV Switchgear and Transformers 


Arresters shall be installed on the overhead line side of outdoor switchgear and transformer 
bushings. 


The arrrestors shall be installed as close to the equipment to be protected as practicable. 


2.10 Cable connected 33kV Switchgear and Transformers 


Where 33kV switchgear and transformer are connected to overhead lines via cable lightning 
protection is afforded by the arrrestors on the terminal poles. 


The provision of additional arrestors on the cable termination of the equipment is presently 
under review. Theses may take the form of elbow type arresters plugged onto the back of 
separable connectors. Refer to Network Performance & Standards for further guidance. 
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